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35 
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39 

10 
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14 

40 
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s  of  costoms  officers,  letter  from  Secretary  of  Treasury, 

ransmitting  a  statement  of 

e,  security  of  public  buildings  against,  message  from  the 
^resident,  transmitting  report  of  tne  commission  appointed 
o  examine  into  the  security  of,  in  the  city  of  Washington .. 
hery  Commission,  award  of  the  Halifax,  of  1877,  with  docu-  | 

oents  and  proceedings  (3  volumes) 18, 19, 

ishiDg  Bay,  New  York,  letter  from  the  Secretary  of  War,  | 

ransmitting  report  relative  to  improvement  of | 

rage,  letter  from  the  Secretary  of  War,  recommending  an 
imendment  of  the  statutes  in  relation  to  commutation  of. .. 

reign  relations,  papers  relating  to 

Appendix,  containing  correspondence  rela- 
tive to  the  improvement  of  commercial 
intercourse  between  the  United  States 
and  foreign  countries,  preceded  by  a  list 
of  papers  and  followecl  by  an  index  of  per- 
sons and  subjects 

Teign  countries,  report  upon  the  commercial  relations  of  the 

L'nited  States  with,  for  the  year  1877 

sbery  Commission,  documents  and  proceedings  of  the  Hali- 
fax (3  vols.) 1-,  19, 

restry,  message  from  the  President  of  the  United   States, 
tranamitting  a  special  report  upon  the  subject  of,  by  the 

Commissioner  of  Agriculture 

irt  Monroe,  Va.,  letter  from  the  Secretary  of  War,  recom- 
mending appropriations  for  six  new  buildings  at 

lods  in  customs  revenue,  letter  from  the  Secretary  of  the 

Treasury^  transmitting  draught  of  a  bill  to  prevent 

reedmen's  Hosi>it«il  and  Asylum,  report  upon  the  (vol.  1) 
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Sabject. 


Volume.     No.  '  Pa 


Fael,  letter  from  the  Secretary  of  War,  recoDimending  an 
amendment  of  the  statutes  in  relation  to  commutation  of 

G. 

Geological  and  geographical  surveys,  a  letter  from  the  Secre- 
tarj^  of  the  Interior,  transmitting  a  report  of  Professor  Pow- 
ell in  regard  t<o,  in  response  to  a  resolution  of  the  House 

General  of  the  Army,report  of  the(vol.  1) 

General  Land  Office,  letter  from  the  Secretary  of  the  Interior 
concerning  deficiency  for  contingent  expenses  of  the 

H. 

Halifax  Commission,  1877,  award  of  the  Fishery  Commission, 
documents  and  proceedings  of,  under  the  treaty  of  Washing- 

ington  of  May  8, 1871,  in  three  volumes 

Harbor  at  Cincinnati,  letter  from  the  Secretary  of  War,  trans 
mitting  a  report  of  engineer  concerning  protection 

of,  from  ice 

Norfolk,  Hampton  River,  Pagan  Creek,  and  the 
Chickahominy  and  Blackwater  Rivers  in  Virginia, 
letter  from  the  Secretary  of  War,  transmitting  re- 
port of  engineer  on  improvement  of 

•Hampton  River,  letter  of  Secretary  of  War,  transmitting  re- 
ports of  engineer  upon  the  improvement  of 

Hayden,  Professor  F.  V.,  preliminary  report  of  the  field-work  of 
the  United  States  geological  and  geographical  survey  of  the 

Territories  by -. 

Hot  Springs  (Arkansas)  Commission,  report  of  the 

Hurtt,  Captain  F.  W.,  assistant  quartermaster,  testimony  and 
papers  in  cose  of,  transmitted  by  Secretary  of  War 

I. 

Illinois,  survey  of  lake-beds,  letter  from  Secretary  of  Interior 
in  response  to  a  resolution  of  the  House  in  reference  to  the 

survey  of 

Indian  Afiairs,  report  of  the  Commissioner  of  (vol.  1) 

papers  accompanying 

report  of  the  Commissioner  of,  of  disbursements 
for  the  Indian  Department  for  year  ending 

June  30,  1877 

Indiana,  survey  of  lake-beds,  letter  from  Secretary  of  Interior 
in  response  to  a  resolution  of  the  House,  in  reference  to  the 

survey  of 

Indians,  letter  from  the  Secretary  of  War,  in  response  to  a  reso- 
lution of  the  House  concerning  the  protection  of  the 

residents  of  Colorado  against  the 

letter  from  the  Secretary  of  the  Interior  relative  to 
land-entries  by,  in  Michigan,  and  certain  frauds 

practiced  upon 

Informers,  letter  from  the  Secretary  of  the  Treasury,  trans- 
mitting a  detailed  report  of  the  sums  allowed  as  compensa- 
tion to  officers  of  customs  and 

Insane,  Government  Hospital  for,  report  of  the  operations  of, 

by  the  board  of  visitors  (vol.  1) 

Inspectors  of  customs,  letter  from  the  Secretary  of  the  Treas- 
ury, transmitting  letter  from  Commissioner  of  Cnetoms  pro- 
posing an  alteration  of  certain  sections  of  the  Revised  Stat- 
utes fixing  the  compensation  of 

Interest  paid  to  national  banks,  letter  from  the  Secretary  of 
the  Treasury,  transmitting  a  statement  of  the  sums  paid' to.. 

Internal  Revenue,  Commissioner  of,  annual  report  of 

Interior  Department,  accountability  of   disbursing-clerk  of, 

letter  from  the  Secretary,  recom  mend- 
ing that  he  be  relieved 
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Subject. 


Volnme.  ,  No. 


Part. 


Interior  Department,  employes  who  have  served  in  the  mili- 
tary and  naval  service)  letter  from  the 

Secretary,  transmitting  a  list  of 

contingent  fund  of,  letter  from  the  Sec- 
retary of,  transmitting  detailed  ac- 
count of  expenditure  of 

Interior,  Secretary  of  the,  annual  report  of  the  (vol.  1) 

letter  from,  relating  to  land  entries  by  Indians  in  Michi- 
gan   

annual  report  of  the  Commissioner  of  the  General  Land 

Office  (vol.  1) 

papers  accompanying  the  above  report  (vol.  1).... 

report  of  the  Commissioner  of  Indian  Affairs 

papers  accompanying  the  same  (vol.  1) 

reiK)rt  of  the  commission  appointed  to  meet  the  Sioux  In- 
dian chief  Sitting-Bull,  with  a  view  to  avert  hostile 
incursions  into  the  territory  of  the  United  States 

from  the  Dominion  of  Canada  (vol.  1) 

report  of  the  Commissioner  of  Pensions 

n;port  of  the  field-work  of  the  United  States  geological 
and  geographical  survey  of  the  Territories  under 

Professor  Hayden  (vol.  1) 

report  on  the  geological  and  geographical  survey  of  the 

Rocky  Mountain  region  by  J.  W.  Powell  (vol.  1) 

report  of  the  commission  appointed  nnder  act  of  March, 
1877,  regarding  the  Hot  Springs  reservation  in  the 

State  of  Arkansas  (vol.1) 

report  of  the  government  directors  of  the  Union  l*acitic 

Railroad  (vol.  1) 

report  upon  the  Yellowstone  National  Park  (vol.  1 ) 

report  oi  the  Columbia  Institution  for  the  Deaf  and  Dumb 

(vol.1) 

report  upon  Freedman's  Hospital  and  Asylum  (vol.  1) 

report  upon  the  Columbia  Hospital  for  Women  and  Lying- 
in  Asylum  (vol.  1) 

report  of  the  board  of  visitors  upon  the  operations  of  the 

Government  Hospital  for  the  Insane  (vol.  1) 

report  of  the  Architect  of  the  Capitol 

tabular  statements  of  the  disbursements  made  from  the 
appropriations  for  the  Indian  Department  for  the 
fiscal  year  ending  June  30, 1877,  and  of  Balari«^  and 
incidental  expenses  paid  at  each  agency  in  the  In- 
dian service  during  said  period 

deficiency  for  the  contingent  expenses  of  the  General  Land 
Office,  letter  from  the  Secretary  of  the  Interior  con- 
cerning  

contingent  fund  of  the  Interior  Department,  letter  from 
the  Secretary  of  the  Interior,  transmitting  detailed 

I  account  of  expenditures  of 

accountability  of  disbnrsing-clerk,  letter  from  the  Secre- 
tary of  the  Interior,  recommending  that  the  disburs- 
ing-clerk  of  the  department  be  relieved  from  respon- 
!  sibility  of  the  payment  of  certain  forged  vouchers., 

adoption  of  the  metrical  system,  letter  from  the  Secretary, 

transmitting  report  concerning 

Yellowstone  National  Park,  letter  from  the  Secretary  in 

regard  to  the  better  protection  of,  from  injury 

lands  granted  the  State  of  Michigan  for  railroad  purposes, 
Tetter  from  the  Secretary,  transmitting  information 

concerning 

geological  and  geographical  surveys,  letter  from  the  Sec- 
retary, transmitting  a  report  of  Professor  Powell  in 
regard  to  surveys,  in  response  to  a  resolution  of  the 

House 

geological  and  geographical  surveys,  letter  from  the  Sec- 
tary, in  response  to  a  resolution  of  the  House,  trans- 
mitting a  report  of  Professor  Hayden 
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Interior,  Secretary  of  the,  survey  of  lake-bed8  in  Indiana  and 

Illinois,  letter  from  the  Secretary 
in  response  to  a  resolution  of  the 

Honse,  in  reference  to  the 

employes  in  the  Interior  Department  who  have  served  in 
'military  and  naval  serWce,  letter  from  the  Secre- 
tary, transmitting  a  list  of 

ravages  of  the  locusts,  letter  from  the  Secretary,  transmit- 
ting a  report  from  the  commission  of  entomologists 

on  the,  in  Western  States  and  Territories 

Iron,  «teel,  and  other  metals,  report  of  board  for  testing,  trans- 
mitted by  President 

Italy,  letter  from  the  Secretary  of  State,  transmitting  a  letter 
from  the  Italian  minister  concerning  the  marks  of 
respect  shown  to  the  memory  of  Victor  Emanuel  I, 
late  King  of 

J. 

Jetties,  Sonth  Pass,  Mississippi  River,  letter  from  the  Secre- 
tary of  War,  relative  to  report  of  M.  K.  Brown,  engineer,  re- 
lating to  the  work  on 

Joint  commission,  report  of  the,  created  to  direct  and  super- 
vise the  completion  of  the  Washington  Monument 

Judge- Advocate-General,  report  of 

K. 

Kar.Fns  Pacific  Railroad,  letter  from  the  Attorney-General  of 
the  United  States,  in  response  to  a  resolution  of  the  House 
in  relation  to  suits  against  the 

Khedive  of  Egypt,  letter  from  the  Secretary  of  War,  concerning 
a  decoration  conferred  upon  Assistant  Surgeon  Wilson,  United 
States  Army,  by  the 

King  Victor  Emanuel,  of  Italy,  letter  from  the  Secretary  of 
State,  transmitting  a  letter  from  theltalian  minister  concern- 
ing the  marks  of  lespect  shown  to  the  memory  of 

L. 

Lake-beds,  survey  of,  in  Indiana  and  Illinois,  letter  from  the 
Secretary  of  the  Interior,  in  response  to  a  resolution  of  the 
House  in  reference  to 

Lake  Michigan  and  Sturgeon  Bay  Ship  Canal,  letter  from  the 
Secretary  of  War,  transmitting  report  of  engineer  on  the 
improvement  of 

Land-grant  railroads,  letter  from  the  Secretary  of  War,  rela- 
tive to  a  decision  of  the  Supreme  Court  upon  the  matter  of 
payments  to 

Land  entries  by  Indians  in  Michigan,  letter  from  the  Secre- 
tary of  the  Interior,  relating  to 

Land  Office,  letter  from  the  Secretary  of  the  Interior,concerning 
deficiency  for  contingent  expenses  of  the  General  Land  Office. 

Land  Office,  report  of  the  Commissioner  of  the  General  Land 
Office  (vol.  1) 

Lauds  granted  to  the  State  of  Michigan  for  railroad  purposes, 
letter  from  the  Secretary  of  the  Interior,  transmitting  infor- 
mation concerning  lands  granted  to 

Leavenworth  military  prison,  report  concerning  (vol.  1) 

Legal-tender  notes,  letter  from  the  Secretary  of  the  Treasury, 
in  reference  to  sale  of  United  States  bonds  for  outstanding  .. 

Locusts,  ravages  of,  letter  from  Secretary  of  Interior,  trans- 
mitting a  report  from  commission  of  entomologists  on  the  ... 

Loss  of  the  steamer  Metropolis,  letter  from  the  Secretary  of 
the  Treasury,  transmitting  report  of  the  Life-Saving  Service 
in  reference  to 

Louisiana,  commission  sent  to,  by  the  President,  letter  from  the 
Secretary  of  State,  trausinittiug  correspondence,  &g 
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IX 


Subject. 


Volaine.     No.  iPart. 


M. 

Mail  steamBhip  service,  letter  from  the  Postmaster-General, 
in  complianoe  with  the  resolation  of  the  House,  trausmittin^ 

a  tabular  statement  of  the  ocean,  of  foreign  countries 

Sfails,  offer  for  carrying  land  and  water,  established,  &q 

McAllister,  dredge-boat,  letter  from  the  Secretary  of  War,  in 

relation  to 

Metrical  system,  letter  from  the  Secretary  of  the  Treasury, 

transmitting,  in  response  to  a  resolution 
of  the  House,  reports  concerning  adoption 

of  the,  of  weights  and  measures 

letter  from  the  Secretary  of  the  Interior  in 

regard  to  the  above 

letter  from  the  Secretary  of  War  in  regard  to 

the  above 

Metropolis,  loss  of  steamer,  letter  from  the  Secretary  of  the 
Treaaary,  transmitting  report  of  the  Life-Saving  Service  in 

reference  to 

3lichigan,  land  granted  to,  for  railroad  purposes,  lett<)r  from 
Secretary  of  Interior,  transmitting  information  con- 
cerning  

letter  from  Secretary  of  the  Interior,  relating  to 

land  entries  by  Indians  in  the  State  of 

Military  Academy,  report  of  visitors  to  (vol.  1) 

letter  from  the  Attorney-General,  in  re- 
sponse to  a  resolution  of  the  House  in 
reference  to  the  appointment  of  cadets  to 

the  Naval  and,  by  the  President 

Military  posts,  abondonment  of  certain,  letter  from  the  Secre- 
tary of  War  concerning 

Military  poet,  site  for  in  Texas,  letter  from  the  Secretary  of 

War  relative  to  thd  donation  of  land  as  a 

Military  roads  in  Arizona,  letter  from  the  Secretary  of  War 

in  relation  to  certain 

Mint,  report  of  the  Director  of 

Mississippi  River,  jetties,  Sonth  Pass,  letter  from  Secretary  of 

War,  relative  to  the  report  of  M.  R.  Brown, 
engineer,  relating   to  the  work  of    Mr. 

Eads  at 

improvement  of  Southwest  Pass  of,  letter 
from  the  Secretary  of  War,  transmitting 
report  of  engineer  npon  the  improvement 

of 

Sonth  Pass  of,  letter  from  the  Secretary  of 
War,  transmitting  a  report  upon  the  im- 
provement of 

reservoirs  to  improve  the  navisration  of,  let- 
ter from  the  Secretary  of  War,  transmit- 
ting information  concerning  the  effect  of., 
improvement  of,  letter  from  the  Secretary 
of  War,  transmitting  report  of  Chief  of 

Engineers  upon  the  necessity  for 

Sonth  Puss  of,  report  of  the  engineer  on  the 

improvement  of 

Mississippi,  veto  of  the  bill  for  special  term  of  United  States 
conrt  in,  message  from  the  President  of  the  United  States 

assigning  reasons  for 

Missouri  River,  letter  from  the  Secretary  of  War,  trdnsniittiug 

report  of  Chief  of  Engineers  on  the  improvement  of 

Molioe  Water-Power  Company,  letter  from  the  Secretary  of 
War,  transmitting  communication  from  the  president  of,  of 
Koline,  III.,  with  a  report  of  the  Chief  of  Orduance  thereon.. 
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N. 

National  banks,  letter  from  the  Secretary  of  Treasury,  trans- 
mitting a  statement  of  the  snms  paid  for  interest  iu  coin  and 
currency  upon  bonds  held  by 

Naval  Academy,  appointment  of  cadets  to,  letter  from  Attor- 
ney-General in  reference  to 

Navy  Department,  civil  employ6s  in,  letter  from  the  Secretary 
of  Navy,  transmitting  a  list  of  civil  employes  in  that  depart- 
ment for  year  ending  December  31,  1877 

Navy,  letter  from  the  Secretary  of  War,  in  response  to  a  res-' 
olution  of  House,  transmitting  a  list  of  persons  in  the  em- 
ploy of  that  department  who  have  rendered  service  in  the 
Aimy  or , 

Navy,  Secretary  of,  annual  report  of  the 

transmits  list  of  civil  employes  in  his  de- 
partment   

Navy,  State,  and  War  Department  buildings,  report  of  the 
engineer  upon  the  state  oi  (vol.  1) 

New  Mexico  and  Colorado,  letter  from  the  Secretary  of  War, 
transmitting  reports  on  lines  of  communication  between 

New  York,  letter  from  the  Secretary  of  War,  transmitting  report 
relative  to  improvement  of  Flushing  Bay 

Norfolk  Harbor,  letter  from  the  Secretary  of  War,  transmitting 
a  report  of  engineers  upon  the  improvement  of 

O. 

Ocean  mail  steamship  service,  letter  from  the  Postmaster-Gen- 
eral, in  compliance  with  a  resolution  of  the  House,  trans- 
mitting a  tabular  statement  of,  of  foreign  countries 

Officers,  commutation  allowed  in  certain  cities,  letter  from  Sec- 
retary of  War,  transmitting  a  list  of,  who  received 

Ordnance,  Chief  of,  annual  report  of  (vol.  3) 

P. 

Pacific  Railroad,  Kansas,  letter  from  the  Attorney-General,  in 
response  to  a  resolution  of  the  House  in  relation  to  suits 

against  the 

Pagan  Creek,  Virginia,  letter  from  Secretary  of  War,  trans- 
mitting reports  of  engineers  upon  the  improvement  of,  dec  .. 
Painting,  message  from  the  President,  informing  Congress  that 
he  haa  delivered  to  Mrs.  Elizabeth  Thompson  a  copy  of  the 

joint  resolution  accepting 

Pardons,  letter  from  the  Attorney-General,  in  response  to  a 
resolution  of  the  House,  transmitting  a  list  of,  by  the  Presi- 
dent between  March  4, 1877,  and  May  20,  1878 

Park,  Yellowstone  National,  letter  from  the  Secretary  of  the  In- 
terior in  regard  to  the  better  protection  of  the 

Patents,  annual  report  of  the  Commissioner  of 

Paymaster- General,  annual  report  (vol.  1) 

Payments  to  informers,  letter  from  the  Secretary  of  the  Treas- 
ury, transmitting  a  detailed  report  of  the  sums  allowed  as 

compensation  to  officers  of  customs 

Pensions,  annual  report  of  the  Commissioner  of  (vol.  1) . 

Pennsylvania  avenue,  letter  from  the  President,  transmitting 

report  of  Commissioners  upon  the  repavement  of 

Postmaster-General,  report  of  the 

transmits    a   tabular    statement  of   the 
ocean  mail  steamship  service  of  foreign 

countries 

offer  for  carrying  mailp,  land  and  water 

mails  established,  &c 

Powell,  J.  W.,  report  on  the  geographical  and  geological  sur- 
vey of   the  Rocky  Mountain  region 

(vol.  1) 

on  the  arid  regions  of  the  United  States.. 
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Prandeut  of  the  United  States,  transmits  annual  message  and 

accompanying  documents, 
second  session,  Forty -fifth 
Congress 

transmits  papers  relating  to 
the  foreign  relations  of  the 
United  States,  preceded  by  a 
list  of  papers  and  followed 
by  an  index  of  persons  and 
subjects 

transmits  report  of  the  joint 
commission  created  to  direct 
and  supervise  the  completion 
of  the  Washington  Monu- 
ment  

transmits  report  of  the  commis- 
sion appointed  to  examine 
into  the  security  of  the  pub- 
lic buildings  in  the  city  of 
Washington  against  fire 

transmits  report  of  commis- 
sioners upon  the  repavement 
of  Pennsylvania  avenue 

transmits  a  special  report  upon 
the  subject  of  forestry,  by 
the  Commissioner  of  Agri- 
culture   

transmits  the  recent  correspon- 
dence between  the  Govern- 
ments of  Venezuela  and  the 
United  States,  in  relation  to 
the  Venezuelan  Mixed  Claims 
Commission,  in  answer  to  a 
resolution  of  the  House 

transmits  a  report  of  the  Attor- 
ney-General, in  answer  to  a 
resolution  of  the  House,  upon 
the  operation  of  the  Union 
Pacific  Railroad  and  its 
branches 

transmits  report  of  the  com- 
mission appointed  under  the 
act  of  Congress  approved 
March  3, 1873,  relative  to.  the 
causes  of  steam-boiler  explo- 
sions   

informs  Congress  that  he  has 
delivered  to  Mrs.  Elizabeth 
Thompson  a  copy  of  the  joint 
resolution  accepting  a  paint- 
ing tendered  by  her 

communicates,  by  message,  his 
reasons  for  withholding  ap- 
proval of  the  bill  (H.  R.  1093) 
entitled  '*An  act  to  author- 
ize the  coinage  of  the  stand- 
ard silver  dollar  and  to  re- 
store its  legal-tender  char- 
acter*'   

communicates,  by  message,  his 
reasons  for  withholding  ap- 
proval of  the  bill  (H.  R.  3072) 
of  the  House  authorizing  a 
special  term  of  the  circuit 
court  of  the  United  States  for 
the  southern  district  of  Mis- 
sissippi   
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1 

10 

1 

10 

10 

1 

1 
10 

11 
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10 


24 


10       30 


10       32 


14  !    40 


14       47 


14       59 


14  '    62 


XII 


INDEX. 


Subject 


Tola  me.  1  No.    Part. 


President  of  the  United  States,  transmits,  in  response  to  a  res- 
olution of  the  House,  a  re- 
port from  the  Secretary  of  1 
State   iu    reference    to    the 
seizure  of  the  steamer  Vir-                     j          j 
ginius 4. 14       72 

transmits  the  documents  and  I 

proceedings  of  the  Halifax 
Commission,  1877  (Fishery 
Commission),      under      the  ' 

treaty  of  Washington  of  May,  i 
1871,  in  three  volumes j  18,19,20  |    89  ' 

transmits,  by  message,  a  com-  { 
mnnication  from  the  Secre-  I 

tary  of  State,  in  response  to  a 
resolution  of  the  House,  in 
relation  to  the  convention 
for  establishing  an  interna- 
tional bureau  of  weights  and 
measures 

transmits  letter  from  the  Attor- 
ney-General, in  reference  to 
the  appointment  of  cadets 
to  the  Naval  and  Military 
Academies  by 

transmits  letter  from  the  Sec- 
retary of  State,  transmitting 
correspondence,  dec,  in  con- 
nection with  the  commission 
appointed  by  the,  to  visit 
Louisiana,  in  April,  1877 

transmits  report  of  the  board 
for  testing  iron,  steel,  and 

other  metals 

Public  buildings,  rej)ort  of  the  commission  appointed  to  exam- 
ine into  the  security  of  the  pablic  buildings  in  the  city  of 
Washington  against  fire 

Q. 


Quartermaster-General,  report  of  (vol.  1) 

Quarters,  commutation  of,  letter  from  the  Secretary  of  War, 
recommending  an  amendment  of  the  statutes  in  relation  to.. 

R. 

Railroads,  land-grant,  letter  from  the  Secretary  of  War,  rela- 
tive to  a  decision  of  the  Supreme  Court  upon  the 

matter  of  payment  to 

lands  granted  the  9tate  of  Michigan  for,  letter  from 
the  Secretary  of  Interior,  transmitting  informa- 
tion concerning 

Union  Pacific  and  its  branches,  message  from  the 
President,  in  answer  to  a  resolution  of  the  House, 
transmitting  a  report  of  the  Attorney-General 

upon  the  operation  of 

location  of  Southern  and  Texas  Pacific,  letter  from 
the  Secretary  of  War  concerning  the,  through 
Fort  Yuma  reservation  and  across  the  Colorado 

River  

Reappropriations  for  1875  and  prior  years,  letter  from  the  Sec- 
retary of  the  Ti^aasury,  transmitting  estimates  of 

Receipts,  decrease  of,  from  internal  revenue,  letter  from  Com- 
missioner of  Internal  Revenue,  showing 

Receipts  and  exi)euditures,  an  account  of,  for  the  year  ending 
June  30, 1873 ... 
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14       70 


17 

17 
10 

2 

10 


97 
98 
10 

1 
17 


10  20 

17  77 

10  32 

10  33 

14  46 
14  \    50 

14  35 


INDEX, 


XIII 


Subject. 


Volume. 


No.    Part. 


t  — 


Beceipts  and  expenditaresi  an  account  of,  for  the  year  ending 

June  30,  1874 

Sep&irs  on  the  Speiden  building,  letter  from  the  Secretary  of 

War,  recommending  an  appropriation  for 

Bepavement  of  Pennsylvania  avenue,  report  of  the  commis- 
sioners npon  the 

Beserrolrs,  to  promote  the  navigation  of  the  Mississippi  River, 
letter  from  the  Secretary  of  War,  transmitting  information 

concerning  the  effect  of 

Revenue,  prevention  of  frauds  in  customs,  letter  from  the  Sec- 
retary of  the  Treasury,  transmitting  draught  of  a 

bill  to  prevent 

investigation  of  the  customs  service,  lettor  fk*om  the 
Secretary  of  the  Treasury,  transmitting  papers 

relative  to 

Roberts,  Marshall  O.,  report  of  the  Quartermaster-General,  rela- 
tive to  the  names,  ages,  &c.,  of  the  steamships  purchased  of, 
and  owned  in  part  or  whole  by 

S. 

Saginaw  River,  proposed  bridge  over,  letter  from  the  Secre- 
tary of  War,  transmitting  report  relative  to 

Siilat  Croix  River,  letter  from  the  Secretary  of  War,  trans- 
mitting report  npon 

Sale  of  United  States  bonds  for  outstanding  legal-tender  notes, 
letter  from  the  Secretary  of  the  Treasury,  in  response  to  reso- 
lution of  the  House  concerning 

Seamen,  certificates  of  citizenship  to,  during  year  ending  De- 
cember, 31,  1877,  letter  from  the  Secretary  of  State,  trans- 
mitting number  of 

Security  of  public  buildings  against  fire  in  the  city  of  Wash- 
ington, report  of  commission 

.Signal  Officer,  annual  report  of  Chief  (vol.  4) 

dilver  bill,  veto  of,  mesASge  from  the  President,  assigning  rea- 
sons for  withholding  his  signature  to  (H.  R.  1093) 

Sitting  Bull,   report  of  the  commission  appointed  to  visit 

(voL  1) 

Soldiers'  Home,  reiK)rt  of  the  board  of  commissioners  (vol.  1).. 
South  Pass  of  the  Mississippi  River,  improvement  of,  report 

of  engineer  (vol.  1) 

letter  from  the  Secretary  of  War  on  above 

Sonthwest  Pass  of  the  Mississippi  River,  letter  from  the  Secre- 
tary of  War  on  the  improvement  of 

Southern  Pacific  Railroad,  location  of,  letter  fi-om  the  Secretary 

of  W^ar 

Si^eiden  building,  repairs  of 

State,  War,  and  Navy  Department  building,  report  of  engineers 

on  (vol.  1) 

State  Department,  expenditure  of  the,  letter  from  the  Secre- 

tmry,  transmitting  statement  of 

State,  Secretary  of,  transmits  statement  of  expenditures  in  his 

department 

transmits  abstract  of  returns  made  by  the 
collector  of  customs  of  the  number  of 
seamen  having  received  certificates  of 

citizenship  dnring  1877 

transmits  letter  from  the  Italian  minister, 
concerning  marks  of  respect  shown  the 
memory  of  Victor  Emanuel  I,  late  King 

of  Italy 

transmits  correspondence,  <&o.,  in  connec- 
tion with  the  commission  appointed  by 
the  President  to  visit  Lonisiana  in  April, 

1877 

Stetn- boiler  explosions,  report  of  commission 
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15 
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17 
14 


97 
40 


XIV 


INDEX. 


Subject. 


Steamer  Virginias,  message  from  the  President,  transmitting  a 
report  from  the  Secretary  of  State  in  reference  tl>  seizune  of 
the 

Suits  against  the  Kansas  Pacific  Railroad,  letter  from  the  Attor- 
ney-General of  the  United  States,  in  relation  to 

Snrgeon-General,  annnal  report  of  the,  for  the  year  ending 
June  30,  1877  (vol.  1) 

Surgeon  at  West  Point,  New  York,  letter  from  the  Secretary 
of  War,  transmitting  leport  of 

Surveys,  geological  and  geo^aphical,  letter  from  the  Secre- 
tary of  the  Interior,  transmitting  report  of  Professor  Hayden 
upon 

Surveys  of  lake-beds  in  Indiana  and  Illinois,  letter  from  the 
Secretary  of  the  Interior  in  reference  to 

Surveys  by  the  War  Department  for  the  last  ten  years,  letter 
from  the  Secretary  of  War  relating  to 

T. 

• 
Territories,  preliminary  report  of  the  field-work  of  the  U  nited 
States  Geological  and  Geographical  Survey  of  the  (vol  1)  . .. 
Texas,  letter  from  the  Secretary  of  War,  transmitting  report 
of  Colonel  Hatch  on  the  subject  of  El  Paso  troubles 

in 

letter  from  the  Secretary  of  War,  transmitting  reports 
of  the  commission  appointed  to  investigate  the  £1 

Paso  troubles  in 

Texas  Pacific  and  Southern  Pacific  Railroad,  letter  from  the 
Secretary  of  W^ar,  concerning  the  location  of,  through  Fort 

Yuma  reservation  and  across  the  Colorado  River 

Texas,  site  for  a  military  post  in,  letter  from  the  Secretary  of 

War,  relative  to  the  donation  of  lands  for 

Thompson,  Mrs.  Elizabeth,  letter  from  the  President,  in- 
forming CongreBS  that  he  had  delivered  a  copy  of  a  joint 
resolution  of  Congress  acceptiug  a  painting  tendered  by  her 

to 

Treasurer  of  the  United  States,  annual  report  of,  for  year  end- 
ing June  30, 1877 

Treasury,  Secretary  of,  annual  report  of,  on  the  state  of  the 

finances 

Papers  accompanying  the  above  : 

Report  ot  the  Commissioner  of  Internal  Revenue 

Report  of  the  Comptroller  of  the  Currency 

Report  of  the  Director  of  the  Mint 

Report  of  the  First  Comptroller 

Report  of  the  First  Auditor 

Report  of  the  Treasurer  of  the  United  States 

Report  of  the  Superintendent  of  the  Coast  Survey 

Report  of  the  Commissioner  of  Customs 

Report  of  the  Commissioner  of  Indian  Afifairs 

Report  of  the  Register  of  the  Treasury 

Treasury,  Secretary  of,  transmits  estimates  of  apppropriations 

for  fiscal  year  ending  June  30, 1879.. . 
transmits  a  statement  in  reference  to 
the  interest  of    the  government  in 

the  Dismal  Swamp  Canal 

transmits  papers  relative  to  the  investi- 
gation of  the  customs  service 

traosmks  report  of  the  sums  allowed  as 
compensation  to  officers  of  customs 
and  informers  for  fiscal  year  ending 

June  30, 1877 

transmits  estimates  of  appropriations 
for  payment  of  claims  due  prior  to 

July  1,  1875 

transmits  list  of  claims  allowed  under 
the  act  of  July  4,  1864 


Volume. 
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Part. 

14 

72 

17 

76 
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10 
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17 

81 

17 

83 

17 
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17 


10 


10 
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84 
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11 
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11 
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13 
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25 


10  I    26 


27 
31 


INDEX. 


XV 


Snbjeot. 


rreasiiry,  Secretary  of,  traDsmits  answer  to  resolation  of  the 

Hoase,  with  statement  of  the  snois 
paid  for  interest,  in  coin  and  cnrrency, 
npon  bonds  held  by  national  banks.. 

transmits  an  account  of  the  receipts 
and  expenditares  for  the  year  ending 
June  30, 1873 

transmits  a  copy  of  a  letter  from  the 
Commissioner  of  Customs,  relative  to 
the  compensation  of  inspectors  of 
customs 

transmits  an  account  of  the  receipts 
and  expenditures  for  the  year  ending 
June  30, 1874 

transmits  estimates  of  deficiencies  in 
appropriations  for  the  year  1878  and 
prior  years 

transmits  estimates  of  amouuta  to  be 
reappropriated  for  the  year  1875,  and 
for  prior  years 

transmits  a  communication  from  the 
Commissioner  of  Internal  Revenue, 
shovring  a  dfcrease  of  receipts  for 
the  current  fiscal  year 

transmits  report  or  the  Life-Saving 
Service,  relative  to  the  loss  of  the 
Steamer  Metropolis 

transmits  answer  to  a  resolution  of 
the  House  in  reference  to  the  sale  of 
United  States  bonds  for  outstanding 
legal-tender  notes 

transmits  a  statement  of  emoluments 
and  fees  of  customs  officers 

communicates,  in  response  to  the  reso- 
lution of  the  House  relative  to  the 
adoption  of  the  metrical  system,  and 
transmits  certain  reports  in  reference 
thereto  

communicates,  in  response  to  a  resolu- 
tion of  the  House,  relative  to  duties 
on  foreign  imports 

transmits  draught  of  a  bill  to  prevent 
frauds  in  customs  revenues 

transmits  annual  report  of  the  Chief  of 
Bureau  of  Statistics 


Volume. 

1      . 

No.    Part. 

1 

14 

1 
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15 

1 

35 
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14 

36 
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39 
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14 
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14 
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14 
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14 


17 

78 
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86 

14 

90 

u. 

Jnion  Pacific  Railroad,  message  from  the  President,  transmit- 
ting, in  answer  to  a  resolution  of  the 
House,  a  report  of  the  Attorney- Gen- 
eral upon  the  operation  of  the 

report  of  the  government  directors  of 
the,  for  the  year  ending  June  30, 

1877,  (vol.  1) 

United  States  troops,  communication  from  the  Secretary  of 
War,  showing  the  distribution  of 1 . , . . 

V. 

Venezuelan  Mixed  Claims  Commission,  raeHsage  from  the  Pres- 
ident, in  answer  to  a  resolution  of  the  House,  transmitting 
the  recent  correspondence  between  the  Governments  of  Ven- 
ezuela and  the  United  States  in  relation  to  the 

Veto  of  the  silver  bill,  message  of  ^tbe  President,  with  his  rea- 
sons for  withholding  his  approval  of  the  silver  bill  (H.  R. 
1093) 


10  I    32 


8 
14 


10 


5 


55 


30  I 


14     a 
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XVI 


INDEX. 


Subject. 


Veto  of  the  bill  for  special  term  of  United  States  conrt  in  Mis-! 
sissippi.  Message  from  the  President,  assigning  his  reasons' 
for  withholding  his  approval  of  said  bill  (U.  R.  3072) 

YirginiuS)  steamer,  message  from  the  President^t  ransmitting, 
in  compliance  with  a  resolution  of  the  House,  a  report  from 
the  Secretary  of  State  in  reference  to  the  seizure  of 

War  Department,  surveys  by  the,  letter  frem  the  Secretary  of 

War,  in  response  to  a  resolution  of  the 
House,  relating  to  surveys  conducted  by, 

for  the  last  ten  years 

list  of  clerks  in  the,  letter  from  the  Secre- 
tary of  War,  transmitting 

War  Department  building,  report  of  the  engineers  in  charge  of. 

W^ar,  Secretary  of,  annual  report  of  (vol.  1) 

Papers  accompanying  the  above : 

Report  of  the  General  of  the  Army 

Report  of  the  Judge- Advocate-General 

Report  of  the  Quartermaster-General 

Report  of  the  Commissary-General  of  Subsistence 

Report  of  the  Surgeon-G«neral 

Report  of  the  Paymaster-General 

Report  of  the  Board  of  Visitors  to  the  United  States  Mili- 
tary Academy 

Report  of  the  Board  of  Commissioners  of  the  Soldiers' 

Home 

Report  on  the  State,  War,  and  Navy  Department  buildings. 
Reports  upon  the  improvement  of  the  South  Pass  of  the 

Mississippi  River 

Report  concerning  Leavenworth  military  prison 

Report  of  the  Ireedmen's  branch  of  the  Adjutant-Greneral's 

Office 

Report  of   the  Chief  of  Engineers  (volume  2,  parts  1 

and  2) 

Report  of  the  Chief  of  Ordnance  (volume  3) 

Report  of  the  Chief  Signal  Officer  (volume  4) 

War,  Secretary  of,  transmits  reports  of  chiefs  of  bureaus  upon 

the  adoption  of  the  metrical  system,  in  re- 
sponse to  a  resolution  of  the  House 

transmits  report  of  the  Adjutant-General  in 

the  case  of  George  A.  Armes 

commnnlcates  relative  to  the  donation  of 
laud   as  a  site  for   a   military  post  in 

Texas 

communicates,  recommending  an  appropri- 
ation to  repair  the  Speiden  building 

transmits  list  of  clerks  in  the  War  Depart- 
ment   

communicates,  recommending  an  amend- 
ment of  the  statutes  in  relation  to  commu- 
tation of  quarters,  fuel,  and  forage 

transmits  estimates  of  appropriations  for 
certain  deficiencies  in  the  appropriations 

for  the  Army. 

communicates  relative  to  a  decision  of  the 
Supreme  Court  upon  the  matter  of  pay- 
ments to  land  grant  railroads 

communicates  relative  to  certain  military 

roads  in  Arizona 

transmits  report  of  Chief  of  Engiueers  upon 
the  necessity  for  the  improvement  of 
the  Mississippi,  Missouri,  and  Arkansas 
Rivers 
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XVII 


Sabject. 


War,  Secretary  of,  communioates  coDoeming  a  decoration  cod- 

ferred   upon  Assistant  Surgeon    Wilson, 
United  States  Army,  by  the  Khedive  ot 

Egypt 

transmits  the  report  of  the  surgeon  at 
West  Point,  N.  Y 

communicates  concerning  the  location  of 
the  Southern  Pacific  and  Texas  Pacific 
Railroads  through  Fort  Yuma  reserva- 
tion and  across  the  Colorado  River 

communicates  relative  to  the  roport  of  M. 
R.  Brown,  captain  of  engineers,  relative 
to  the  work  of  Mr.  Eads  at  South  Pass, 
Mississippi  River 

transmits  report  of  the  engineer  concerning 
the  best  method  of  protecting  the  harbor 
of  Cincinnati  from  ice 

communicates,  recommending  an  appropri- 
ation for  six  new  buildings  at  Fort  Mon- 
roe, Virginia 

transmits  report  of  the  engineer  on  the  im- 

£rovements  of  Sturgeon  Bay  and  Lake 
[iohigan  Ship  Canal  and  Harbor 

transmits  a  list  of  otficers  who  received 
commutation,  fuel,  forage,  and  quarters 
in  certain  cities 

transmits  information  concerning  the  etifect 
of  reservoirs  upon  the  navigation  of  the 
Mississippi  River 

transmits  a  report  upon  the  improvement 
of  the  South  Pass  of  the  Missinnippi  River. 

transmits  report  upon  Saint  Croix  River 

communicates,  showing  the  distribution  of 
United  States  troops 

transmits  re|>ort  of  engineer  upon  the  im- 
provement of  the  ''Gut"  opposite  Bath, 

transmits  report  of  engineer  upon  bridging 
the  Saginaw  River,  at  East  Saginaw, 
Mich 

transmits  report  of  engineer  upon  the  im- 
provement of  Norfolk  Harbor,  Hampton 
River,  Pagan  Creek,  and  the  Chicka- 
homony  and  Blackwater  Rivers,  in  Vir- 
ginia   

transmits  report  of  engineer  upon  the  im- 

Srovement  of  the  Southwest  Pass  of  the 
[ississippi  River 

transmits  reports  on  lines  of  communication 
between  Colorado  and  New  Mexico 

communicates  in  relation  to  the  dibappear- 
anoe  of  the  United  States  dredge-boat 
McAlister 

transmits  report  relative  to  the  improve- 
ment of  Flushing  Bay,  New  York 

communicates  concerning  the  abandonment 
of  certain  milita^  posts ' 

transmits  report  of^  Colonel  Hatch  on  the 
subject  of  the  £1  Paso  troubles 

transmits  testimony  and  papers  in  case  of 
Captain  F.  W.  Hurtt,  assistant  quarter- 
master  

transmits  communications  from  the  presi- 
dent of  the  Moline  Water  Power  Com- 
pany, of  Moline,  111.,  with  report  of  the 
Chief  of  Ordnance  thereon 
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64 
66 
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79 
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xvm 


INDEX. 


Subject. 


War,  Secretary  of,  commanicates,  in  response  to  a  resolution 

of  tbe  House,  giving  information  concern- 
ing the  surveys  conducted  by  the  depart- 
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45th  CiONOBESS, )   HOUSE  OF  BEPBBSENTATIYES.    /  Ex.  Doc. 
2d  SeMion.       f  )  No.  34. 


lUTBREST  PAID  TO  NATIONAL  BANKS. 


LETTER 

VHOM 


THE   SECRETARY  OF  THE  TREASURY 


TRAXSMrmNG, 


Jn  compliance  teith  House  resolution^  a  statement  of  the  sums  paid  for 
interest^  in  coin  and  currency^  upon  bonds  held  by  national  banks. 


JixuikBY  28,  1878. — Referred  to  the  Committee  on  Banking  and  Carrency  and  ordered 

to  be  printed. 


Tbeasuby  Depabtmbnt, 

January  25, 1878. 

*  Sib:  I  have  the  honor  to  transmit  herewith,  in  compliance  with  a 
resolation  of  the  House  of  Bepreseutatives,  of  date  the  17th  instant,  a 
letter  of  the  United  States  Treasarer  stating  <Hhe  sums,  and  the  date 
thereof,  which  have  been  paid  by  the  Qovernment  of  the  United  States 
in  interest,  in  coin  and  carrency,  to  the  national  banks  npon  bonds 
held  for  the  security  and  the  redemption  of  the  carrency  issues  of 
said  banks." 

Very  respectfully, 

JOHN  SHERMAN, 

Secretary. 
Hon.  Samuel  J.  Randall, 

Speaker  House  of  Representatives. 


2  INTEREST   PAID    TO   NATIONAL    BANKS. 

Statement  of  the  dates  of  payment  and  the  amounts  of  coin  and  currency  paid  hy  the  Govern-- 
ment  of  the  United  States  to  the  national  banks  on  account  of  interest  on  the  bonds  held  for 
the  security  of  the  circulating  notes  of  said  banks  from  July  1,  1863,  to  January  1,  1878. 

COIN  IXTEREST. 


Date  of  jmyment. 


Jaly  1,1863 

November  1, 1863 

Jaoaary  1. 1864 

May  1,1864 

Jnly  1,1864 

September  1, 1864 

November  1, 1864 

Janoary  1, 1865 

March!.  1865 

May  1,1865 

Joly  1.1865 

September  1, 1865 

November  1,1865 

Janaary  1, 1866 

March  1.1866 

May  1,1866 

July  1,1866 

September  1, 1866 

November  1,1866 

Janoary  1, 1867 

March!.  1867 

May  1,1867 

July  1,1867 

September  1, 1867 

November  1.1867.. 

January  1,1868 

March  1.1868 : 

May  1,1868 

Jnly  1.1868 

September  1,1868 

November  1,1868 

Janoary  1.1869 

March  1,1869 

May  1,1869 

Jaly  1,1869 

September  1, 1869 

November  1, 1869 

January  1, 1870 

March!,  1870 

May  1,1870 

July  1,1870 

September  1,1870 

November  1, 1870 

Janoary  1.1871 

March!,  1871 , 

May  1,1871 

Joly  1.1871 

AoKOSt  1,1871 

September  1, 1871    

November  1, 1871 

Janoary  1, 1872 

February  1,1872 

March  1,1873 

May  1,1872 ^ 

July  1,1872 

August!,  1872  

September  1, 1872 

November  1, 1872 

January  1, 1873 

February  1, 1873 

March  1,1873 

May  1,1873 


Amount. 

By  fiscal  years. 

$817  50 

175, 543  50 

9.  697  50 

887,890  50 

11, 073, 949  00 

103.  812  50 

254.  472  50 

1, 335, 273  00 

1, 088,  334  50 

897. 017  50 

S.  171. 175  00 

5,850,085  CO 

2,379.880  00 

1,859,916  25 

3, 215.  826  00 

2,926,537  00 

9,150,705  00 

3. 915, 160  50 

16,448,024  75 

3, 051,  852  00 

2,243,618  75 

4.  152, 174  00 

3, 201. 370  50 

S.  312.  820  00 

4, 121. 946  00 

19, 083, 781  25 

3. 334, 227  00 

2. 305. 78Q  50 

4.  013.  793  00 

3,349,521  00 

2,350,418  75 

3,  970, 792  50 

19, 324, 534  75 

3, 292,  2h1  00 

2,  320. 258  75 

3,  899.  791  50 

3,251,853  00 

2,256,281  25 

3,  802,  372  50 

18, 822, 838  00 

3, 2-27,  464  00 

2,  366.  ir>8  75 

3,  5(i:t.  817  00 

3,329,441  00 

2,  421. 352  50 

3.  489, 343  50 

18, 397, 576  75 

3,  347,  458  00 

2,  452.  865  00 

3,  405, 927  00 

3,  490. 958  50 

2,627,990  00 

3, 329, 949  00 

18, 655, 147  50 

3, 697. 759  00 

615, 970  63 

. 

2,628,031  25 

8,  324, 089  50 

3,609,661  00 

1,172,296  25 

2, 573.  471  25 

2,  405, 342  87 

19,026,621  75 

3,  593, 626  00 

1, 312, 464  38 

2,  645.  868  75 

2,  425. 685  62 

3, 642,  575  50 

1,332,298  12 

a,6TJ.0ll  25 

2, 299. 062  62 

19, 924, 59S  84 

INTEREST   PAID   TO    NATIONAL    BANKS. 


SUUement  of  the  date$  of  payment  and  the  amounts  of  coin  and  currency  paidj  <fc — Cont'd. 

COIN  INTEREST— Cootinaed. 


D»te  of  pftyment. 


Jalj  1,1873 

AajTOSt  1, 1673  ... 
September  1, 1873 
KoT«mber  1.  Ie73. 
JmxLsuy  1, 1874... 
FebnuTT  1,  ld74  . 

Xareh  l.'ld74 

ICay  1,1874 


Jalj  1,1874 

Aagost  1,  1874  ... 
September  1, 1674 
SofvwDber  1,1674. 
Jaonary  1,1875... 
Febnury  1. 1B75  . 
Kftrchl,  1875.... 
lCa7  1,1875 


Jalyl.  1875 

Aa^iist  1,1875  .... 
Seiiembor  1. 1875 
November  1,  IfHi 
January  1, 1876  — 
February  1,  1878. 

jifarch  1. 1876 

^fay  1.  1870 


July  L,  1878 

Ao^ost  1,  1876 

Se^iember  1. 1676  . 
Xo>Temberl,  1876.. 
December  1.1676^. 
Jaaiury  1, 1877  ... 
Febmary  1, 1877  .. 

Mareb  1,  1877 

May  1,  1877 

Jane  1,  1877 


Joly  1,1877 

Aogost  1,1877  ... 
Sei^ember  1, 1877 
(X^ober  1,1877... 
Korean  ber  1, 1877. 
December  1,1677. 
Janoary  1, 1878. . . 


Total  coin  interest 


Amoant. 


By  fiscal  years. 


•3,641. 
1,M9, 
2,693, 
2.251, 
3,636, 
1,  610, 
2,697, 
9,263, 


513  00 
566  25 
436  25 
110  75 
044  00 
608  75 
497  TK) 
075  25 


3,556, 
1.634, 
9.632, 
9.255. 
3.320, 
1,741, 
9.572, 
9.289. 


0«  00 
173  12 
311  95 
721  12 
769  00 
928  12 
752  50 
898  75 


3,164. 
1, 740, 
2.493, 
9.151. 
3,017, 
1,807, 
9,406, 
1,956, 


914  00 
996  95 
642  50 
267  63 
872  50 
833  75 
947  50 
909  75 


9.751, 
1.736. 
9,303, 
1.804. 

126, 
9,704, 
1.689, 
2,367, 
1,637, 

447, 


209  50 
398  75 
622  50 
301  00 
682  87 
381  ^ 
281  25 
001  62 
690  38 
932  25 


2,366, 
1,  562. 
2,395, 

128, 
l,a52. 

501, 
9.477. 


969  00 
969  37 
466  25 
545  50 
724  36 
680  61 
391  00 


190,339,651  75 


90,  OO:?.  503  86 


18, 736, 503  88 


17, 590, 494  69 


11.005,766  31 


944,276,271  41 


CURRENCY  INTEREST. 


July  1, 1865  ... 
Jaaoary  1. 1866 

Jaly  1,1866  ... 
JsnoAry  1, 1867 

July  1,1867  ... 
Jaaoary  1, 1868 

July  1,1868  ..., 
Jaeuary  1,1869 

July  1,1869  .... 
Jaa'nary  1, 1870. 

Joly  1,1870  .... 
Jaaoary  1,1871. 

/aly  1,1871  .... 
Jsiiaary  1, 1879. 

Jsly  1,1872  .... 
/aaaary  1, 1873. 

Jaly  1,1873    ... 
Jaaoary  1, 1874 . 


17,500  00 
26,940  00 

92,040  00 
107, 310  00 

107,  310  00 
107, 310  00 

197, 100  00 
460.680  00 

555,690  00 
555, 690  00 

532.200  00 
487,500  00 

467,  560  00 
455,280  00 

436,060  00 
493,000  00 

493,000  00 
422,640  00 

$34,  440  OO 
199. 350  00 
914,  620  00 
657,  780  00 
1,111,380  00 
1,  019, 700  00 
929,860  00 
861,060  00 
845, 640  OO 


ISTEJLEST   PAID   lO   SATIOXAL   BANKS. 


aurremejf  paid,  4^ — Cont'd  • 


'*r 


»»Y 


.-ittUMC'    -*  ^^• 


»    a*4. 


^!t»%Hfc 


KBCAPrXCXATIOX. 


#03,610  00 
390.ilf  00 


304.290  00 
37$,  3S&  36 


333.150  00 
a^,  140  00 


itt.610  00 
S».5U0  00 


By  fiao&l  years. 


|8il,890  00 
773,115  38 

en;  890  oo 

475,900  00 


8,550,985  38 


'•  No*»«>*j  -v«       ^       txa.    ^  X. 


|9K37a371  41 
8. 559, 285  36 


$258,837,558  77 


45th  Cokghess,  >  HOnSB  OF  BBPBEl^NTATIYES.      (  Ex.  Doo. 
2d8es9i(m.       f  \    No.  36. 


COMPENSATION  OP  INSPECTORS  OF  CUSTOMS. 


LETTER 


FROM 


THE  SECRETARY  OF  THE  TREASURY, 


TRAVSmTTINO 


A  wjpy  of  a  letter  from  the  Oommissiener  of  Customs,  propoiitig  an  alter  a- 
tion  of  certain  seetions  of  the  Revieed  SHatuteSy  fixing  the  ccmpensation 
of  Inspeetora  of  CuetamSj  dso. 


Jajtuary  29, 1878.-;— Referred  to  the  Committee  of  Ways  and  MeaDS,  and  ordered  to  be 

printed. 


Treasury  Department, 

January  28, 1878. 

Sir:  I  have  the  honor  to  traDsmit  herewith  a  copy  of  a  letter  of  the 
25th  instant  from  the  Commissioner  of  Customs,  proposing  an  alteration 
of  certain  sections  of  the  Bevised  Statutes,  fixing  the  compensation  of 
inspectors  of  customs,  and  providing  for  the  payment  into  the  Treasury 
of  the  gross  proceeds  of  old  material  sold.  Bis  suggestions  meet  my 
hearty  concurrence,  and  I  respectfully  recommend  their  adoption. 
Very  respectfully, 

JOHN  SHERMAN, 

Secretary. 
Hon.  S.  J.  Randall, 

Speaker  House  of  Representatives. 


[Copy.] 


Treasury  Department, 
Office  of  Commissioner  of  Customs, 
Washington  City,  D.  C,  January  25,  1878. 

'  Sir  :  I  have  the  honor  to  inclose  herewith  the  form  of  an  enactment 
designed  to  make  the  law  contained  in  sections  2733  and  2737,  Revised 
Statntes,  relating  to  the  salary  of  inspectors  of  customs,  the  same  as  it 
was  prior  to  the  passage  of  tbe  Revised  Statutes,  and  of  an  amendment 
to  section  3618,  relating  to  tbe  sale  of  old  material. 

Prior  to  the  passage  of  tbe  Revised  Statutes,  tbe  law  allowed  tbe  Sec- 
retary of  the  Treasury  to  fix  tbe  compensation  of  inspectors  at  sucb  sum 


XII 


INDEX. 


Subject. 


Yolome.  '  No.    Part. 
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tfra  Congress,  )   HOUSE  OP  EEPEESENTATIVBS.    (  Ex.  Doo. 
2dSesaion.       ]  \   No.  37. 


JErriES  SOUTH  PASS,  MISSISSIPPI  EIVER. 


LETTER 


FROM 


THE     SECRETARY    OF    ¥AR, 


BELATIVE  TO 


The  report  of  M.  R.  Brown,  captain  of  Engineers^  relating  to  the  worJc  of 

Air.  Eads  at  South  PasSj  Mississippi  River. 


JiXUARY  29,  1878. — Recommitted  to  the  Committee  on  Commerce  and  ordered  to  be 

printed. 


War  Department, 
Washington  City^  Janizary  16, 1878. 

Sir  :  I  have  the  honor  to  report,  for  the  iDformatioD  of  Congress,  that 
under  the  provisions  of  paragraphs  two  and  ten  of  the  fourth  section  of 
the  river  and  harbor  act  of  March  3,  1875  (18  Stat.,  pp.  463-466),  1  have 
made  requisition  upon  the  Secretary  of  the  Treasury  for  the  second  pay- 
ment of  $500,000  in  favor  of  James  B.  Eads,  and  to  transmit  the  docn-^ 
meots  on  which  this  action  is  based. 

In  my  annual  report,  dated  November  19,  1877, 1  stated  as  follows : 

In  order  to  enable  tbis  department  to  carry  into  effect,  on  behalf  of  tbe  United  States, 
tbe  providions  of  the  act  of  Congress  anthorizing  James  B.  Eads  to  oonstract  such  jetties 
ftod  other  aaxiliary  works  as  are  necessary  to  permanently  maintain  a  wide  and  deep 
daanel  from  the  Mississippi  River  through  the  Sonth  Pass  to  tbe  Qnlf  of  Mexico,  an 
officer  of  tbe  Corps  of  Engineers  is  stationed  at  the  South  Pass,  with  instruction  to  re- 
port from  time  to  time  the  nature  and  condition  of  the  work  in  progress,  the  depth  of 
water  and  width  of  channel  secured  and  maintained. 

The  reports  of  March  16, 1877,  and  July  24, 1877,  showing  the  condition  of  the  work  at 
those  dates,  and  not  heretofore  communicated  to  Congress,  are  herewith  transmitted. 
On  tbe  3l8t  of  October  a  snbseqnent  report,  also  transmitted  herewith,  showed  a  20-foot 
ehannel  at  average  flood-tide  throngh  tne  bar,  and  throughout  the  pass  and  between  the 
jet^ea,  with  a  least  width  of  210  feet  Tbe  interruption  to  navigation  for  a  vessel  draw- 
ing 32  feet  was  4:U)  feet  in  length,  and  the  channel  was,  with  this  exception,  at  least  160 
feet  wide.  When  a  channel  22  feet  in  depth  and  200  feet  in  width  shall  have  been 
attained,  a  further  sum  of  $500,000  will  become  due;  and  in  respect  to  the  time  of  the 
probable  attainment  of  this  depth,  the  Engineer  inspecting-officer  reports : 

"  It  is  probable  that  the  aid  of  the  new  dredge-boat,  if  it  is  moderately  successful, 
aay  soon  enable  Mr.  Eads  to  gain  a  Qhannol  22  feet  deep  for  a  width  of  200  feet, 
throoghoat  the  Jetties,  and  the  chances  are  quite  favorable  for  the  attainment  of  such 
s  channel  in  the  early  stages  of  low  river,  by  the  help,  possibly,  of  only  an  ordinary 
^redging-macbine,  and  later,  perhaps,  even  without  such*,  aid.  These  statements  are 
Made  because  the  law  (act  approved  March  3,  1875)  requires  that  the  honorable  Secre- 
tary of  War  shall  'embody  in  his  annual  reports  the  probable  time  when  other  pay- 
&»ts  will  become  due.' '' 


XIV 


INDEX. 


Subject. 


Steamer  Virginias,  message  from  the  President,  transmitting  a 
report  £rom  the  Secretary  of  State  in  reference  tl>  seizace  of 
the 

Soita  against  the  Kansas  Pacific  Railroad,  letter  from  the  Attor- 
ney-5eneral  of  the  United  States,  in  relation  to 

Snrgeon-General.  annual  report  of  the,  for  the  year  ending 
Jane  30, 1877  (vol.  1) 

Sargeon  at  West  Point,  New  York,  letter  from  the  Secretary 
of  War,  transmitting  leport  of 

Surveys,  geological  and  geo^aphical,  letter  from  the  Secre- 
tary of  the  Interior,  transmitting  report  of  Professor  Hayden 
upon 

Surveys  of  lake-beds  in  Indiana  and  Illinois,  letter  from  the 
Secretary  of  the  Interior  in  reference  to , 

Surveys  by  the  War  Department  for  the  last  ten  years,  letter 
from  the  Secretary  of  War  relating  to 

T. 
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1 

14 

1 

72 

17 

76 

2 

1 

2 

10 

28 

17 

81 

17 

1 

83 

17 

88 

1 

Territories,  preliminary  report  of  the  field-work  of  the  U  nited 
States  Geological  and  Geographical  Survey  of  the  (vol  1) . .. 
Texas,  letter  from  the  Secretary  of  War,  transmitting  report 
of  Colonel  Hatch  on  the  subject  of  El  Paso  troubles 

in 

letter  from  the  Secretary  of  War,  transmitting  reports 
of  the  commission  appointed  to  investigate  the  £1 

Paso  troubles  in 

Texas  Pacific  and  Southern  Pacific  Railroad,  letter  from  the 
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and  likewise  iu  the  Golf  of  Mexico,  ^^  sach  walls,  jetties,  dikes,  levees, 
and  other  structares,"  &c.,  all  of  which  appear  to  be  structures  fixed  in 
location  and  attached  to  the  bottom  of  the  river,  outlet,  or  pass,  or  as 
levees  to  the  dry  land,  a  rigid  interpretation  would  appear  to  exclude 
the  use,  or  rather  to  prohibit  payment  for  channel  depths  and  widths 
obtained  with  the  aid  of  the  well-known  processes  of  "  scraping,''  "  stir- 
ring up  the  bottom,''  or  "dredging,"  and  there  can  be  no  doubt  that 
had  either. or  all  of  these  last-named  means  been  the  main  agent  or 
agents  of  obtaining  the  specified  depths,  payment  could  not,  under  the 
conditions  of  the  law,  be  made  for  channel  widths  and  depths  so  ob- 
tained, the  jetty  principle  being  notoriously  the  principle  to  be  applied 
by  the  grantee. 

If,  however,  we  refer  to  authoritative  statements  of  the  methods  of 
applying  that  principle,  we  find  it  stated  in  the  Physics  and  Hydraulics 
of  the  Mississippi  Kiver  (p.  489,  reprint),  in  treating  of  the  *'Plan  of 
jetties,"  that  the  "  erosive  action  should  be  aided  at  first  by  dragging 
and  scraping  the  hard  portion  of  the  bar." 

The  Bbard  of  Engineers  appointed  by  the  President  of  the  United 
States,  under  the  act  of  Congress  of  June  23,  1874,  to  make  *'a  survey 
of  the  mouth  of  the  Mississippi  River,  with  a  view  to  determine  the  best 
method  of  obtaining  and  maintaining  a  depth  of  water  sufficient  for 
the  purposes  of  commerce,  eitber  by  a  canal  from  the  said  river  to  the 
waters  of  the  Gulf  or  by  deepening  one  or  more  of  the  natural  outlets 
of  said  river,"  in  recommending  tbe  opening  of  the  South  Pass  by  the 
application  of  the  jetty  system,  states,  "  by  aiding,  if  necessary,  by 
dredging,  we  should  be  able  to  reduce  at  pleasure  the  time  required  for 
the  process":  and  again :  "This  plan  is  then  adopted,  ♦  *  ♦  to  be- 
gin parallel  dikes  (i.  e.,  jetties)  at  the  banks,  and  carry  them  over  the 
bar  to  30  feet  water  outside,  ♦  ♦  ♦  allowing  the  river  to  erode  the 
bottom  between  the  dikes,  ♦  ♦  ♦  aiding  the  erosion  by  dredging  or 
stirring,  if  it  is  not  rapid  enough."  And  in  appendix  to  their  report  an 
item  of  $250,000  is  found  as  the  "  estimated  cost  of  dredging  or  stir- 
ring in  aiding  formation  of  channel  between  the  jetties  and  at  the  Head 
of  the  Pass." 

The  object  of  the  act  we  are  now  considering  is  to  "create  and  per- 
manently maintain  a  wide  and  deep  channel  between  the  South  Pass  of 
the  Mississippi  Biver  and  the  Gulf  of  Mexico";  and  the  Board  of  Engi- 
neers alluded  to  having  been  constituted  expressly  to  determine  the  best 
manner  of  creating  and  maintaining  such  a  channel,  after  having  per- 
sonally examined  the  most  important  works  of  Europe,  recommended 
the  jetty  plan  to  be  applied  to  the  South  Pass;  and  the  report  and  esti- 
mate of  that  board  being  the  basis  upon  which  the  compensation  to  Eads 
and  associates  was  determined,  we  do  not  doubt  that  the  real  intention 
of  the  proviso  in  question  was  that  jetties  and  auxiliary  tcorJcs  should 
be  the  effectual  agents  of  obtaining  the  "  wide  and  deep  channel"  in- 
tended, while  at  the  same  time  the  references  we  have  made  show 
that  dredging  is  a  legitimate  auxilary. 

We  conceive,  therefore,  that  the  true  intent  of  the  proviso  does  not 
prohibit  the  auxiliary  aid  of  dredging ;  that  its  spirit  is  as  above  defined ; 
and  that,  indeed,  in  the  authorizing  of  the  employment  of  such  boats, 
rafts,  and  appliances  as  he  may,  in  the  "  prosecution  of  said  work,  deem 
necessary,"  allows  dredging,  and  should  not  prohibit  payment  for  chan- 
nel widths  and  depths  which  the  jetties  and  auxiliary  works  have,  to 
all  intents  and  purposes,  really  created,  and  to  which  dredging  has  been 
slightly  auxiliary. 
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If  we  look  at  the  actual  facts  preseDted  by  the  prosecation  of  this 
work,  we  find  that  where,  two  and  a  half  3'ears  ago,  there  was  a  bar  at 
the  moath  of  the  South  Pass  of  over  two  miles  of  extent  measured  from 
22  feet  water  ioside  to  the  same  depth  outside,  over  about  half  a  mile 
of  which  there  was  but  eight  feet  of  water,  a  "wide  and  deep  channel'' 
of  22  feet  depth  now  exists,  and  a  result  inferior  in  physical  magnitude 
but  no  less  in  importance  at  the  Head  of  the  Passes  has  been  obtained. 
And  these  results  are  so  exclusively  due  to  the  "jetties  and  auxiliary 
works,"  that  the  auxiliary  aid  of  "appliances,-'  if  in  such  we  include 
dredgiug-machines,  is  utterly  insignificant,  consisting  mainly  indeed  in 
a  slight  widening  at  two  points  and  widening  and  deepening  at  a  third. 
By  the  erosion  of  the  current,  due  entirely  to  the  jetties  and  their  fixed 
auxiliaries,  about  two  and  one  half  millions  of  cubic  yards  of  bottom 
material  have  been  removed,  leaving  in  its  place  the  "  wide  and  deep 
channel.''  Of  this  amount,  one  million  of  cubic  yards  have  b^en  removed 
by  the  same  agency  since  the  twenty  feet  of  depth  on  the  bar  was  ob- 
tained. •  By  the  action  of  the  dredge-boats  (see  Captain  Brown's  recent 
report  to  the  honorable  Secretary  of  War), /rom  ticelve  to  tibenty-eight 
thousand  cubic  yards  have  nominally  been  removed  by  dredging. t  But 
it  cannot  positively  be  asserted  that  to  the  creation  of  the  channel  now 
existing  even  this  insigni (leant  amount  has  been  contributed  by  dredg- 
ing. It  is  i)ertinent  to  remark,  in  this  connection,  that  the  creating  of 
the  200  feet  width  of  the  20-foot  channel,  for  which  payment  has  already 
been  made,  is  ofBcially  reported  to  have  been,  to  a  small  extent,  aided 
by  dredging.     (See  Major  Comstock's  sixth  report.) 

We  have  discussed  the  point  of  dredging  at  m^uch  length,  because  we 
conceive  it  to  be  the  real  one  involvetl  in  the  third  interrogatory  ;  and 
we  conclude  by  answering  that,  according  to  the  construction  above 
given,  the  depth  and  width  of  channel  has  been  obtained  by  the  action 
of  snch  jetties  and  auxiliary  works  as  are  contemplated  by  the  terms  of 
the  act  of  Congress. 

Interrogatory  3.  "Are  the  jetties  and  auxiliary  works  constructed  or 
in  process  of  construction  permanent,  sufficient,  and  thoroughly  sub- 
stantial, within  the  meaning  of  said  act  of  Congress  f 

Answer.  In  section  13,  of  the  aforesaid  act  it  is  provided,  "  that  while 
said  Eads  shall  be  untrammeled  in  the  exercise  of  his  judgment  and 
skill  in  the.location,  design,  and  construction  of  said  jetties  and  auxil- 
iary works,  the  intent  of  this  act  is  not  simply  to  secure  the  wide  and 
deep  channel  first  above  named,  but  likewise  to  provide  for  the  con- 
stroction  of  thoroughly  substantial  and  permanent  works." 

And,  further,  that  if  the  commission  specified  in  same  section  "shall 
report  that  the  works  are  bejng  constructed  upon  a  "design  that  will 
not  be  of  a  substantial  and  permanent  character  when  completed,"  &C.;. 
which  seems  to  imply  that  at  a  stage  of  the  work  like  the  present  it  was 
not  expected  that  the- works  should  be  brought  to  a  condition  of  per- 
manency, but  only  that,  so  far  as  they  have  gone,  they  should  be  of  such 
a  character  as  to  be  both  substantial  and  permanent  when  completed 
according  to  the  design. 

Moreover,  the  Commission  of  Engineers  constituted  by  Special  Orders 

*  U  mnat  be  remarked  that  the  figures  in  the  text  by  no  meaDS  exhibit  the  actual 
AammH'9cour  due  to  the  jetties  and  auxiliary  works.  They  exhibit  merely  the  balance 
between  9C0Hr  a,ni  fillf  the  fill  occurriug  almost  exclusively  in  the  ultra-channel  spaces, 
between  the  wing-dams.  By  reference  to  Captain  Brown*s  report,  it  will  be  seen  that 
an  abnormal  scour  of  one  aud  a  half  millions  of  cubic  yards  took  place  last  summer  in 
ao  extent  between  jetties  of  only  about  2,000  feet,  between  4,500  and  6,500  feet  below 
East  Point. 

tWhen  dredging  commenced,  Captain  Brown  estimated  only  twelve  thousand  cubic 
yards  o  excayation  to  be  needed  to  produce  the  required  channel  width  and  depth. 
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No.  229,  Adjutant-Generars  Office,  Washiogton,  November  2, 1876,  re- 
ported on  this  point  as  follows: 

We  do  Dot  conceive  it  to  be  required  of  Mr.  Eads  that  each  stase  of  the  progress 
shall  exhibit  sach  **  sabstaotial  and  permaDent  work  "  as  the  law  tutimately  contem- 
plates,  but  rather  that  each  stage  of  the  work  shall  show  an  adequacy  to  create  a 
channel  of  the  depth  and  width  demanded,  and,  at  the  same  time,  such  a  fair  and 
honest  prosecution  of  the  work  as  shall  be,  as  far  as  it  has  gone,  so  much  really  accom- 
plished toward  the  construction  of  works  which,  in  the  language  of  the  law,  may  be 
maintained  for  all  time  after  their  completion. 

While  we  believe  that  Engineer  officers,  applying  moneys  appropriated  to  meet 
their  estimates  by  Congress,  would  have  executed  their  work  differently,  especially  in 
applying  Areely  stone  to  each  layer  of  mattresses,  we  are  nevertheless  of  opinion  that 
the  work  is  being  constructed  essentially  according  to  the  spirit  of  the  act,  as  men- 
tioned in  the  tenth  (thirteenth)  section  thereof. 

The  above  view  of  the  case  was  approved  by  the  honorable  Secretary 
of  War  and  sustained  by  the  decision  of  the  Attorney-General  of  the 
United  States.    (See  Ex.  Doc.  28, 44tb  Cong.,  2d  sess!,  H.  R.) 

Adopting  the  view  above  expressed,  which,  in  our  judgment,  i.s  the  only 
equitable  one,  we  answer  this  interrogatory  in  the  affirmative.  No  part 
of  the  jetties  are  as  yet  entirely  completed,  and  some  portions,  especially 
the  outer  ends,  will  require  extension  of  width  and  a  large  amount  of 
stone  before  they  are  brought  to  that  permanent  and  substantial  condi- 
tion when  completed  which  the  act,  in  our  judgment,  requires.  This 
additional  work,  we  understand,  Mr.  Eads  and  associates  propose 
to  do  from  time  to  time,  as  payments  are  made  to  them  by  the  United 
States. 

Interrogatory  4.  "  Have  the  conditions  prescribed  in  said  act  of  Con- 
gress been  fully  complied  with  by  said  James.  B.  Eads,  in  so  far  as  he 
has  proceeded  with  the  work!" 

Answer.  In  our  judgment  the  conditions  imposed  by  the  act  have 
been  complied  with  by  James  B.  Eads  and  associates,  so  far  as  they 
have  proceeded  with  the  work. 

Interrogatory  5.  *'  Is  James  B.  Eads,  in  your  opinion,  entitled  to  re- 
ceive the  $500,000  which,  by  the  terms  of  said  act,  was  to  be  paid  to 
him  when,  having  fully  complied  with  the  conditions  prescribed  by  said 
act,  a  channel  of  twenty-two  feet  in  depth  and  two  hundred  feet  in 
width  shall  have  been  obtained  by  the  action  of  said  jetties  and  auxil- 
iary works  f 

Answer.  We  are  of  opinion  that  James  B.  Eads  is  entitled  to  receive 
the  payment  of  $500,000  specified  in  the  above  interrogatory;  and  oar 
reasons  will  be  found  in  the  answers  already  given  to  the  first,  second, 
third,  and  fourth  interrogatories. 

In  conclusion,  we  submit  the  following  general  views  and  recommend- 
ations: 

The  recent  report  of  the  Engineer  Officer  in  charge,  dated  December 
23, 1877,  now  in  your  hands,  gives  so  exhaustively  every  detail  cou- 
nected  with  the  work,  that  we  need  but  refer  to  that  report,  and  to  those 
which  immediately  precede  it,  for  full  information  concerning  the  history 
of  the  work,  the  manner  of  construction,  and  the  present  condition.  It, 
therefore,  seems  only  necessary  for  us  to  take  up  two  or  three  topics 
which  have  especial  importance  in  the  present  stage  of  the  work. 

We  have  already  quoted  from  the  report  of  the  commission  consti- 
tnted  November  2, 1876,  in  reference  to  the  clause  demanding  ^'  sub- 
stantial and  permanent  works,  by  which  said  channel  may  be  maintained 
for  all  time  after  their  completion.";  a  provision  which  refers  to  the 
character  of  the  works  as  incidental  to  the  maintenance  '^  for  all  time" 
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of  the  channel.    lu  the  paragraph  following  the  qaotation  referred  to 
from  the  commission's  report,  the  following  occurs  : 

We  woold  Add  that  the  greatest  variation  from  the  sectional  designs  of  the  board  of 
1874  for  the  jetties  is  to  be  fonnd  on  their  sea-sides.  That  board  recommended  that 
the  jetties  should  have  on  their  sea-sides  the  same,  slopes  as  on  the  river  or  channel 
side.  As  aetnally  bnilt  npon  the  foundation  mattressed,  the  sea-sides  are  vertical. 
This  GoostmctioD  appears-  to  answer  every  purpose  throughont  most  of  the  length, 
for  the  wide  shoals  on  each  side  afford  great  protection,  and  there  is,  as  had  been 
ezpeetedy  a  great  accnmulation  of  river-sediment  and  loam  deposit  against  the  exte- 
rior of  the  jetties,  by  which  that  protection  is  augmented.  The  outer  ends  of  the 
two  jetties,  and  especially  the  end  of  the  eastern  one,  extend  beyond  their  protection, 
and  are  greatly  exposed ;  and  we  deem  that  an  enlargement  of  section  and  a  large 
application  of  stone  to  be  essential  to  security. 

We  have  already  remarked  that  we  deem,  not  only  an  enlargement  of  section,  but  a 
laige  application  of  stone  to  be  essential  to  the  security  of  the  jetties,  their  sea-ends 
opeeiaily  ;  and  we  are  of  the  opinion  that  this  enlargement  of  sections  at  the  sea-ends 
snd  consolidation  throughout  by  the  application  of  stone  should  be  undertaken  at 
oooe,  and  a  reasonable  progress  therein  be  made  the  condition  of  the  second  and  all 
fotore  payments.  The  immediate  and  full  consolidation  of  the  jetties  should  be  neither 
required  nor  expected,  as  they^  will  continue  to  settle  for  some  time,  both  by  subsi- 
dence of  the  bottom  upon  whicli  they  rest  and  by  the  compression  of  the  mattresses 
of  which  they  are  largely  composed.  But  this  settlement  and  consolidation  should  be 
hastened,  as  hae  just  been  remarked,  by  the  application  of  stone  from  time  to  time,  so 
that  they  may  be  in  condition  to  receive  their  final  finish  as  soon,  at  least,  as  the  ex- 
pected full  depth  of  water  in  the  channel  has  been  obtained. 

Since  the  date  of  the  report  referred  to,  considerable  quantities  of  stone 
(see  Captain  Brown's  report  of  December  23,  1877,  for  exact  quantity) 
have  been  laid  along  the  jetties,  some  considerable  portions  of  which 
may  be  regarded  as  requiring  no  further  additions  for  a  long  time,  if 
at  all. 

With  regard  to  the  sea-ends,  however,  a  mach  larger  application  of 
stone  will  still  be  necessary,  but  the  defect  of  vertical  sea-sides  has  not 
yet  lieen  remedied,  nor  has  the  required  enlargement  of  section,  to  any 
great  extent,  been  made.  Nevertheless,  these  ends  have  maintained 
themselvessoaato  suffer  only  from  subsidence  of  the  bottom  compression 
of  the  mattresses  and  superficial  abrasion  by  storms. 

It  is  understood  to  be  Mr.  Eads's  intention  to  enlarge  and  strengthen 
these  sea-ends  in  accordance  with  the  views  above  expressed. 

The  report  of  Captain  Brown  gives  all  the  particulars  attainable  by 
him  concerning  the  ravages  of  the  teredo.  We  caused  to  be  broken  by 
pull  of  a  tug-boat  one  of  the  piles  of  the  east  jetty  head  (a  round  pine 
stick  about  one  foot  in  diameter,  which  had  been  in  place  more  than 
two  years),  the  fracture  occurring  about  eight  feet  below  low-water  line 
and  not  far  from  the  bottom.  At  this  point  the  teredo  had  penetrated 
so  as  to  leave  but  five  or  six  inches  6f  sound  central  core,  external  to 
which  the  worms,  some  of  large  size,  had  eaten  away  much  of  the  sub- 
stance. This  fact  confirms  what  hnd  been  inferred  by  Captain  Brown, 
that  seaward  of  station  lUO,  on  East  jetty,  all  timber  five  feet  below  low 
water,j)ot  buried  in  the  bottom  or  surrounded  by  deposit'Cd  sediment, 
will  ultimately  be  consumed  by  worms.  But  this  fact  does  not  imply 
that  the  foundation  mattresses,  well  buried  in  the  sand,  will  not  remain 
sound;  neither  that  those  which,  in  the  body  of  the  jetties,  are  well 
packed  around  with  sediment  will  not  equally  remain  so. 

Further  observation  and  longer  experience  are  necessary  to  a  full  devel- 
opment of  the  question  involved  ;  but  it  is  believed  that  when  the  lateral 
dopes  of  stone  are  fully  provided  the  penetration  of  the  worm  into  the 
interior  of  the  jetties  in  these  salt-water  exposed  parts  will  be  checked, 
and  that  to  the  extent  to  which  they  may  be  impaired,  the  remedy  will 
be  fonnd  in  the  increase  of  the  quantity  of  stone. 

By  reference  to  Captain  Brown's  report,  it  will  be  observed  that  the 
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ends  of  the  opposite  wing-dams  have  generally  a  less  interval  between 
them  than  700  feet.  Section  9  of  the  act  of  Congress  reqaires  that  the 
said  jetties  '^  shall  not  be  less  than  700  feet  apart."  On  this  point  Cap- 
tain Brown  states,  in  the  seventh  report,  ^'  that  it  has  been  assumed  by 
my  predecessor,  I  think,  and  it  certainly  has  been  assumed  by  me,  that 
any  narrowing  of  the  water-way  to  a  less  width  than  700  feet  was  a  tem- 
porary expedient,  to  gain  an  increase  of  velocity  which  should  aid  in 
scouring  away  speedily  a  material,  mostly  of  hard  clay,  which  has  been 
compacted  by  years  of  inertness  under  both  mechanical  and  chemical 
laws,  and  should  secure  the  first  desired  depths  sooner  than  they  could 
be  obtained  without  the  diminution  of  the  water-way;  and  I  have  as- 
sumed that  it  was  the  intention  of  Captain  Eads  to  remove  any  obstruc- 
tions to  a  water-way  700  feet  wide  ultimately.  In  this  assumption  I  am 
orally  confirmed  by  Captain  Eads  himself.^ 

The  letter  of  the  law  quoted  above  speaks  only  in  prescribing  the  in- 
terval of  700  feet  of  the  location  of  "the  ss^id  jeitka^^  the  only  instance, 
except  one,  in  which  in  the  numerous  repetitious,  the  word  jetties  is  with- 
out the  sequence  of  the  words  "  and  auxiliary  works,''  and  it  seems  clear 
that  the  language  applies  to  the  location  of  the  main  works,  "  the  jet- 
ties," and  not  to  auxiliary  works  (e.  (7.,  wing-dams,  &c.).  Whether  or 
not  a  clear  waterway  of  700  feet  is  intendedj  we  are  not  now  called  upon 
to  decide. 

The  jetties  themselves,  as  located  and  so  far  constructed,  are  really 
1,000  feet  apart.  The  existing  wing-dams  are  avowedly  temporary  ex- 
pedients, the  ultimate  removal  of  which — or,  at  least,  of  so  much  of 
which  as  may  be  necessary  to  exhibit  the  aforesaid  clear  water-way — is 
the  announced  intention  of  the  grantee.  With  present  channel-widths 
the  contraction  of  total  water-way  is  no  detriment  to  navigation. 

Eespectfully  submitted. 

J.  G.  BAENAED, 
Colonel  of  Engineers  and  Brevet  Major- General. 

H.  G.  WEIGHT, 
Lieutenant  Colonel  of  Engineers  and  Brevet  Major- General. 

Hon.  George  W.  MoCrary, 

Secretary  of  War^  Washington  D.  C. 


Treasury  Department, 
Office  of  the  LianT-HonsE  Board, 
Washington,  November  24,  1877. 

Sir  :  Eeferring  to  your  letter  of  November  12,  I  have  to  say  that  the 
Light-House  Board,  at  its  meeting  of  November  23,  considered  the  mat- 
ter of  lighting  the  jetties  at  the  South  Pass  of  the  Mississippi  Elver,  and 
while  the  boar.l  is  of  the  opinion  that  lights  are  necessary  for  safe  navi- 
gation, it  is  powerless  to  act  in  the  matter  for  want  of  the  necessary 
appropriation.  The  board  is  of  the  opinion  that  an  appropriation  of 
$10,000  should  be  ma^le  for  such  lights.  It  will  require  but  a  short  time 
to  establish  them  after  an  appropriation  is  made. 
Very  respectfully, 

PETEE  0.  HAINS, 
Engineering  Secretary. 

Capt.  James  B.  Eads, 

Care  of  Mr.  R.  S.  Elliott,  310  C  Street,  Washington,  D.  C. 


45th  Congress,  >   HOUSE  OF  EEPEESENTATIVE8.    i  Ex.  Doo. 
2d  Session.       §  \    No.  38. 


OCEAN  MAIL  STEAMSHIP  SERVICE  OF  FOREIGN  COPN- 

TRIES. 


LETTER 

FROM 


THE    POSTMASTER   GENERAL, 


IN  COMPLIANCE  WITH 


A  raoluHon  of  the  House  of  Representatives^  irannmitting  a  tabular  state- 
ment of  the  ocean  mail  steamship  service  of  foreign  countries. 


JixuART  30,  1878. — Referred  to  the  Committee  on  the  Post-Office  and  Poeit- Roads  and 

ordered  to  be  printed. 


Post-Office  Department, 
Wa^thingtonj  D.  C,  January  29,  1878. 

Sir:  I  have  the  honor  to  transruit  herewith,  in  compliance  with  the 
resolatioD  of  the  House  of  Representatives  of  the  25th  instant,  a  tabular 
statement  of  the  ocean  mail  steamship  services  of  foreign  countries, 
compiled  from  official  data  in  the  Office  of  Foreign  Mails  of  this  depart- 
ment, which  comprises  all  the  information  in  the  possession  of  this  de- 
partment relating  to  the  organized  ocean  mail  steamship  services  main- 
tained by  foreign  governments. 

I  am,  very  respectfully,  your  obedient  servant, 

D.  M.  KEY, 
Postmaster-  General. 
Hon.  Samuel  J.  Randall, 

Speaker  of  the  House  of  Representatives. 
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Appendix  A. 

Eziractifrom  comtract  with  the  Liverpool j  Brazil  and  River  Plate  Steam,  Karigafion  Com- 
j^wif  (Hmittd),  Bkowing  the  conditions  of  the  subndjf  and  the  penalties  imposed  for  delays,  fc. 

Article  12. 

A.  The  government  gives  up  to  the  company  the  total  amoant  of  the  postal  tax,  ac- 
oning  to  the  national  treasnry  of  Belgium,  for  the  mails  which  it  shall  have  conveyed 
by  its  packet*,  aa  well  for  the  correspondence  originating  in  or  addressed  to  Belgium 
as  for  that'Coroing  from  or  addressed  to  foreign  countries. 

B.  The  tariff  of  rates  to  he  collected,  and  the  amount  of  which  is  granted  to  the  com- 
pany, forms  bnt  one  whole,  compriHing :  1st,  the  sea-tax ;  2d,  the  Belgian  territorial 
tax ;  3d,  the  Belgian  transit  taxes  due  by  foreign  offices. 

C.  Beginning  with  the  date  of  putting  into  operation  the  service  of  three  departures 
1  month  (provided  for  in  the  contract),  the  government  will  guarantee  to  the  con- 
tractor* a  minimum  of  postal  revenue  of  250,0$0  francs  per  annum,  during  a  period  of 
nx  consecutive  years,  on  condition  that  the  company  has  adopted  the  Belgian  flag. 

D.  This  guarantee  shall  cease  its  effects :  1st,  if  the  service  three  times  a  month  has 
be«n  interrupted  ;  2d,  beginning  with  the  date  on  which  it  shall  be  verified  that  the 
postal  receipts  given  up  to  the  profit  of  the  company  shall  have  reached,  during  two 
consecutive  years,  the  sums  guaranteed.    In  either  case,  it  cannot  again  be  estabUshed. 

E.  As  soon  as  the  proceeds  shall  exceed  the  minimum  guaranteed,  the  administration 
shall  retain  to  the  profit  of  the  treasury  all  sums  exceeding  that  limit,  even  extending 
to  the  sums  previously  paid  by  the  state. 

Articlk  14. 

A.  The  fees  for  pilotage,  lights,  and  signals,  collected  by  Belgium,  both  on  arrival 
and  departure  of  the  mail- packets,  as  well  as  the  taxes  that  may  be  paid  by  the  com- 
pany for  Ketherland  pilotage,  shall  be  reimbirsed  to  the  company  al  the  expiration 
of  each  quarter,  on  production  of  the  receipts  for  the  sums  paid  therefor. 

B.  No  one  of  these  taxes  shall  be  reimbursed,  if  the  commander  of  the  vessel  shall 
not  have  made  use  of  a  pilot  that  he  could  procure. 

Article  47. 
Penalties, 

Except  in  cases  of  force  majeure,  and  so  considered  by  Belgian  laws  : 

A.  In  case  of  delay  in  the  departure  from  Antwerp  or  Buenos  Ayres  after  the  hour 
fixed  under  the  contract,  a  fine  of  50  francs  per  hour  of  delay  will  be  imposed.  If  delay 
is  beyond  twenty-four  hours,  this  fine  will  be  increased  to  100  francs  per  hour  for  the 
whole  duration  of  the  delay,  and  if  it  is  proved  that  it  had  for  its  cause  either  the  tardy 
embarkation  of  merchandise,  passengers,  or  mj^iU  (except  in  the  case  of  delay  for  mails 
authorized  under  the  contract),  or  the  negligence  or  ill  intention  of  the  company,  these 
fines  may  respectively  be  doubled. 

Moreover,  if  the  departure  be  delayed  more  than  twenty -four  hours,  the  agent  of  the 
government,  and,  in  his  default,  the  agents  of  the  poet-offices  iutrustiifg  their  mails  to 
the  packets  of  the  contractors,  in  execution  of  the  present  agreement,  may  take,  at  the 
expense,  risk,  and  peril  of  the  latter,  all  the  measures  necessary  to  assure  the  trans- 
portation of  said  mails  by  the  most  rapid  route  and  means. 

B.  For  every  delay  beyond  the  time  fixed  under  the  contract  for  the  duration  of  the 
voyages,  a  fine  of  50  francs  per  hour  will  be  imposed.  This  fine  will  be  increased  to 
100  francs  per  hour  for  the  whole  duration  of  the  delay,  if  it  is  prolonged  beyond  three 
times  twenty-four  hours.  It  is  understood  that  a  ship  having  arrived  in  the  Flushing 
Roads  six  hours  before  the  expiration  of  the  time  fixed  for  the  duration  of  the  voyage, 
and,  by  reason  of  fogs,  ice,  or  lack  of  pilot,  being  prevented  from  regularly  pursuing  its 
voyage,  shall  be  considered  as  having  arrived  in  time  in  Antwerp  Roads.  It  is  also 
understood  that  a  ship  arriving  twelve  hours  before  the  expiration  of  the  time  fixed 
for  the  duration  of  the  voyage,  at  the  mouth  of  the  river  La  Plata,  and  on  account  of 
low  water  or  quarantine,  being  prevented  from  going  up  the  river  to  Buenos  Ayres, 
shall  be  considered  as  having  arrived  in  time,  if  the  company  has  delivered  the  mails 
at  destination  within  twenty- four  hours. 

C.  For  every  delay  in  or  call  at  a  port  in  contravention  of  the  stipulations  of  the 
contract,  a  fine  of  two  thousand  francs  will  be  imposed,  which  will  be  increased  to 
ten  thousand  francs  in  case  mails,  merchandise,  or  passengers  have  been  embarked  or 
disembarked. 

D.  For  every  obligatory  call  not  made  there  will  be  a  fine  of  ten  thousand  francs, 
except  at  Rio  de  Janeiro,  when  quarantine  is  imposed.  But  in  this  case  the  company 
is  obliged  to  transship  the  mails  and  passengers  in  order  to  send  them  to  destination  at 
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its  expeDse,  risk,  and  peril,  by  the  first  ship  leaving  Montevideo  for  Rio.    If  this  obli- 
gation is  not  fulfilled  the  fine  shall  be  applied. 

F.  For  not  replacing  a  vessel  within  the  time  prescribed  in  the  contract,  there  will 
be  a  fine  of  five  hundred  francs  per  day  of  delay. 

G.  For  direct  non-execntion  of  every  inj  a  notion  addressed  to  the  contractors  by 
the  administration  the  commission  of  surveillance  named  by  the  minister  of  public 
works,  or  the  agent  of  the  government,  in  conformity  with  the  clauses  and  conditions 
of  the  contract,  there  will  be  a  fine  of  two  hundred  francs  for  each  day  of  delay. 


Appendix  B. 

Extracts  fnfm  contract  with  Bel ffian- American  Navigation  Sonetif.repmentiwg  the  '^  Inier^ 
national  Navigation  Companif  of  Philadtlphiaj"  skotving  the  conditions  of  the  subsidg^ 
and  the  penalties  imposed  for  delays,  ^c. 

Article  10. 

A.  The  government  gives  up  to  the  contractors  the  total  amount  of  ^he  postal  tax, 
accruing  to  the  national  treasury  of  Belgium,  for  the  mails  which  they  shall  have  con- 
veyed by  their  packets,  as  well  for  the  correspondence  originating  in  or  addressed  to 
Belgium  as  for  that  coming  from  or  addressed  to  foreign  countries. 

B.  The  tariff  of  rates  to  be  collected,  and  the  amouht  of  which  is  g^ant'Od  to  the 
contractors,  forms  but  one  whole,  comprising:  1st,  the  sea-tax ;  2d,  the  Belgian  terri- 
torial tax;  3d,  the  Belgian  transit  taxes  due  by  foreign  offices. 

C.  The  government  guarantees  to  the  contractors  a  minimum  of  postal  proceeds 
fixed  as  foUows : 

1st.  Beginning  with  the  date  of  putting  into  operation  the  ''every  twelve  days *'^ 
service  (provided  for  iu  the  contract),  two  hundred  and  fifty  thousand  firancs  per 
annum. 

2d.  Beginning  with  the  putting  into  operation  of  the  "every  ten  days*'  service 
provided  for  in  the  contract,  three  hundred  and  seventy-five  thousand  francs  per 
annum. 

3d.  Beginning  with  the  eventual  establishment  of  a  weekly  service,  five  hundred 
thousand  francs  per  annum.  ' 

D.  If  the  proceeds  should  exceed  the  maximum  guaranteed,  the  administration 
would  retain  to  the  profit  of  the  treasury  all  sums  exceeding  that  limit,  even  extend- 
ing to  the  amounts  previously  paid  by  the  state. 

Article  12. 

A.  The  fees  for  pilotage,  lights,  and  signals,  collected  by  Belgium,  both  on  arrival 
and  departure  of  the  mail-packets,  as  well  as  the  taxes  that  may  be  paid  by  the  oom- 
pau}^  for  Netherland  pilotage,  shall  be  reimbursed  to  the  company  at  the  expiration  of 
each  quarter,  on  production  of  the  receipts  for  the  sums  paid  therefor. 

B.  No  one  of  these  taxes  shall  be  reimbursed  if  the  commander  of  the  veesel  sball 
not  have  made  use  of  a  pilot  that  he  could  procure. 

Article  45. 

Penalties, 

Except  in  cases  of  force  majeure,  and  so  considered  by  Belgian  laws : 

A.  In  case  of  delay  in  the  departure  from  Antwerp,  New  York,  or  Philadelphia,  after 
the  hour  fixed  under  the  contract,  a  fine  of  fifty  francs  per  hour  of  delay  will  be  im- 
posed. If  the  delay  is  beyond  twenty-four  hours,  this  fine  will  be  increased  to  one 
hundred  francs  per  hour  for  the  whole  duration  of  the  delay,  and  if  it  is  proved  that 
it  had  for  its  cause,  either  the  tardy  embarkation  of  merchandise,  passengers,  or  mails- 
(except  in  the  case  of  delay  for  mails  aathorized  by  contract),  or  the  negligence  or  ill 
intention  of  the  contractors,  these  fines  may  be  respectively  doubled. 

Moreover,  if  the  departure  be  delayed  more  than  twenty-four  hours,  the  agent  of  the 
government,  and  in  his  default  the  agents  of  the  poet-offices  intrusting  their  mails  to- 
the  packets  of  the  contractors  in  execution  of  the  present  agreement,  may,  at  the 
expense,  risk,  and  peril  of  the  latter,  take  all  the  measures  necessary  to  assure  the 
transportation  of  said  mails  by  the  most  rapid  route  and  means. 

B.  For  every  delay  beyond  the  time  fixed  under  the  contract  for  the  duration  of  the 
voyages,  a  fine  of  fifty  francs  per  hour  will  be  imposed.  This  fine  will  be  increased  to 
a  hundred  francs  per  hour  for  the  whole  duration  of  the  delay,  if  it  is  prolonged  be- 
yond three  times  twenty-four  hours. 

C.  For  every  delay  iu  or  call  at  a  port  in  contravention  of  the  stipulations  of  tb& 
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«ODtract,  exc4;pt  in  the  case  of  forced  delay,  a  fine  of  two  thousand  francs  will  be  itn- 
poeed,  which  will  be  increased  to  ten  thonsand  francs  if  mails,  merchandise,  or  passeu- 
gen  have  been  embarked  or  disembarked. 

D.  For  every  obligatory  call  not  made  there  will  be  a  fine  of  ten  thousand  francs. 

£.  For  not  replacing  a  vessel  within  the  time  prescribed  in  the  contract,  a  fine  of  Ave 
handred  francs  per  day  of  delay. 

F.  For  direct  noo-execntion  of  every  injunction  addressed  to  the  contractors  by  the 
administration,  the  maritime  commission  named  by  the  minister  of  public  works^ 
or  the  agent  of  the  government,  in  cooformitv  with  the  clause  and  conditions  of  the 
contract,  a  tine  of  two  hundred  francs  for  each  day  of  delay. 


Appkndix  C. 

CORSICAN  LINE. 

Penalties, 

Except  in  cases  of  force  majeure  duly  verified,  or  when  the  packets  have  been 
temporarily  detained  by  competent  authority,  infractions  of  the  itinerary  or  other 
re^latioim  for  the  service  Bubj<*ct  the  contractors  to  the  following  penalties: 

For  every  delay  in  the  hour  of  departure  from  or  arrival  at  the  terminal  pointa,  a 
fine  of  fifty  francs  per  hour  or  fraction  of  an  hour.  If  the  delay  is  beyond  six  oonsecu- 
tire  hoara,  the  fine  may  be  increased  to  one  hundred  francs  for  each  subsequent  hour 
or  fraction  of  an  hour. 

If  proved  that  the  delay  was  caused  by  the  embarkation  of  passengers  or  merchan- 
dise, the  fine  will  be  one  handred  francs  per  hour  or  fraction  of  an  hour,  and  after  sij^ 
hoars  two  hundred  francs. 

If  the  delay  is  more  than  twelve  hours,  the  government  agent  at  Marseilles  or  his 
deputies  may  take  the  necessary  measures  to  assure  the  dispatch  of  the  mails  by 
another  ronte,  at  the  expense  of  the  contractors. 

Embarkation  of  merchandise  between  the  time  of  delivery  of  the  mails  on  board  and 
the  normal  hour  of  departure,  will  be  punished  by  a  fine  of  twenty-five  francs  for  the 
first  offense,  ana  fifty  francs  if  repeated. 

Negligence  in  the  serviceof  receiving,  delivering,  or  caring  for  the  mails  and  movable 
boxes  (tor  late  letters)  on  board,  will  be  punished  by  a  fine  of  twenty-five  to  one  hun- 
dred firancs. 

For  not  posting  in  the  places  prescribed  the  notices  furnished  by  the  postal  adminis- 
tration relative  to  the  fraudulent  transportation  of  correspondence,  the  contractor  will 
be  liable  to  a  fine,  the  amount  of  which  shall  not  be  less  than  twenty-five  francs  nor 
exceed  one  thousand  francs. 

U[UUBtifie<l  delays  or  the  embarkation  or  disembarkation  of  passengers  or  merchan- 
diie  during  justified  delays  in  the  ports  at  whieh  the  packets  may  be  obliged  to  touch, 
will  be  punished  by  a  fine  of  five  hundred  francs  for  the  first  offense,  one  thousand 
francs  for  the  second,  and  if  a  third  occurs  during  the  year,  the  minister  of  finance  may 
aonol  the  contract. 

The  penalties  provided  in  the  last  paragraph  will  a^so  apply  in  the  case  of  formal 
disobedience  of  the  orders  of  the  government  agent,  his  delegates,  or  the  permanent 
commission  of  surveillance. 

The  non-execution  of  a  voyage  or  even  of  a  single  trip,  if  the  fault  of  the  contractor, 
will  be  punished  by  a  deduction  of  a  part  of  the  subsidy  proportioned  to  the  numlier 
of  marine  leagues  not  traversed,  and  this  without  prejudice  to  a  fine  for  delay  calcu- 
lated for  twelve  full  hoars. 

Every  trip  undertaken  in  accordance  with  the  itinerary,  but  interrupted  by  an  accident 
beyond  the  powerof  the  contractor  to  prevent,  shall  be  considered  as  accomplished,  and 
DO  part  of  the  subsidy  shall  be  deducted  therefor.  But  if  the  vessel  returns  to  port, 
and  the  mails  are  intrusted  to  another  vessel,  French  or  foreign,  the  expenses  of  the 
transportation  shall  be  paid  by  tbe  contractor.  So,  also,  if  the  mails  are  transshipped 
at  sea  and  sent  to  destination  by  another  vessel. 

If  the  contractor  frequently  exposes  himself  to  penalties,  and  it  becomes  evident 
that  the  contract  is  executed  with  habitual  negligence  or  bad  faith,  the  minister  of 
finance  may  annul  the  contract  without  indemnity. 

If^  for  any  other  cause  than  war,  the  contractor  should  suspend  or  abandon  the  service, 
the  admin  stration  will  continue  it,  employing  the  vessels  belonging  to  the  contractor 
o«ed  by  him  in  the  service,  the  expenses  and  risks  thereof  being  at  the  charge  of  the 
contractor,  while  he  can  claim  no  part  of  the  subsidy,  nor  any  indemnity  whatever. 

If  the  contractor  does  not  sommenoe  the  service  on  the  date  stipulated,  it  will  be 
executed  at  his  expense,  with  the  means  that  the  government  is  able  to  procure. 

Afier  a  inaxiu/um  delay  of  two  uiouihs,  tbe  C(»utract  will  bo  fo  felted,  aud  anew 
award  made. 
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Appendix  D. 

MEDITERRANEAN  LINE. 

Penallies. 

Except  in  cases  of  force  majeare  dnly  verified,  or  when  the  vessels  have  been  tem- 
porarily detained  by  competent  authority,  infractions  of  the  regulations  for  the  days 
and  hours  of  departure  and  arrival,  and  the  length  of  voyage,  subject  the  company  to 
a  fine  of  fifty  francs  per  hour  of  delay. 

For  unjustified  delay  beyond  six  consecutive -hours,  the  fine  maybe  increased  to  one 
hundred  francs  per  hour. 

If  proved  that  delay  was  caused  by  tardy  embarkation  of  merchandise,  the  fine  will 
be  two  hundred  francs. 

After  twelve  hours,  the  postal  agent,  in  concert  with  the  local  authorities  as  far  as 
possible,  shall  take  measures  to  assure  the  dispatch  of  the  mails,  and  the  expenses 
resulting  therefrom  will  be  at  the  charge  of  the  company. 

In  case  of  delay  at  a  port  not  justified  by  circumstances  of  force  majeure,  the  fine 
will  be  for  first  offense  one  thousand  francs;  for  second  two  thousand  francs,  and 
for  third  may  be  increased  to  five  thousand  francs. 

The  provisions  of  the  last  paragraph  also  apply,  if  the  company  or  its  agents  have, 
except  in  cases  of  force  majeure,  embarked  or  disembarked  passengers  or  merchandise 
in  ports  of  delay  other  than  those  designated  in  the  contract. 

If  the  delay  in  departure  exceeds  twenty-four  hours,  the  government  agent  at  Mar- 
seilles, or  the  postal  agent  at  Constantinople  and  Alexandria,  by  accord  with  the 
authorities,  shall  have  the  right  to  dispatch  another  vessel,  either  government  or  mer- 
chant, at  the  expense  of  the  company. 

In  case  of  loss  of  a  vessel,  if  it  is  not  replaced  within  the  time  specified  in  the  con- 
tract, a  fine  of  one  hundred  and  fifty  francs  per  day  of  delay  will  be  imposed. 

For  not  commencing  the  service  at  the  time  prescribed  in  the  contract,  there  will  be 
a  fine  of  five  hundred  francs  per  day  of  delay. 

If  in  any  case  other  than  that  of  war  or  force  majeure,  the  company  should  suspend 
or  abandon  the  service,  the  administration  will,  by  the  advice  of  experts,  take  pos- 
session of  the  vessels  with  all  their  material,  &o.,  and  a  commission,  appointed  by  the 
minister  of  finance,  will  determine  the  amount  of  fine  to  which  the  corapauy  will  be 
subjected,  which  amount  may  be  as  high  as  a  million  francs. 


Appendix  E. 

BRAZIL  AND  LA  PLATA  LINE. 
Penalties, 

For  every  dela^^  in  departure  from  the  terminal  and  intermediate  points,  except  \n 
cases  of  force  majeure  duly  verified,  or  when  the  vessels  have  been  temporarily  de- 
tained by  competent  authority,  a  tine  of  fifty  francs  per  hour  of  delay  will  be  imposed. 

Beyond  twelve  consecutive  hours  of  unjustified  delay,  the  tine  will  be  increased  U> 
one  hundred  francs  per  hour. 

If  it  is  proved  that  the  delay  was  caused  by  the  tardy  embarkation  of  merchandise, 
these  fines  will  be  doubled. 

If  the  delay  in  departure  should  exceed  twenty-four  hours,  the  government  agent, 
or,  in  his  default,  the  postal  agents,  shall,  in  concert  with  the  local  authorities,  the 
company  included,  take  the  necessary  steps  to  assure  the  dispatch  of  the  mails  at  th& 
expense  of  the  company. 

If,  for  any  cause,  the  mails  can  only  be  sent  by  the  vessel  making  the  next  regnlar 
departure  after  the  one  not  made,  the  number  of  leagues  not  traversed  under  these 
conditions  shall  give  rise  to  a  proportionate  reduction  of  the  subsidy. 

If  the  time  prescribed  for.  the  duration  of  the  voyage  is  exceeded  by  a  fortieth,  4  per 
cent,  of  the  subsidy  will  be  retained  for  the  first  fortieth,  8  per  cent,  for  the  second,  12 
per  cent,  for  the  third,  and  so  on  ;  4  per  cent,  for  each  fortieth. 

For  delay  in  a  port,  not  justified  by  circumstances  of  force  majeure,  there  will  be  a 
fine  of  one  thousand  francs  for  the  first  offense,  two  thousand  francs  for  the  second, 
and  for  the  third  the  fine  may  be  increased  to  five  thousand  francs ;  and  in  these  cases, 
if  merchandise  or  passengers  have  been  embarked  or  disembarked,  the  fines  will  be 
doublt  d. 

In  case  of  the  loss  of  a  vessel,  if  it  is  not  replaced  within  the  time  prescribed  in  the 
contract,  there  will  be  a  fine  of  three  hundred  francs  for  each  day  of  delay,  if  the  ves- 
sel to  be  replaced  is  of  four  hundred  and  fifty  horse-power,  and  of  five  hundred  francs 
if  it  is  of  two  hundred  horse-power. 

If  the  service  is  not  commenced  at  the  time  prescribed  in  the  contract,  one  hnndred 
and  fifty  francs  per  day  of  delay  will  be  retained  from  the  amaants  due  the  cojapany. 
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Appendix  F. 

LINES  OF  THE  UNITED  STATES,  ANTILLES,  AND  MEXICO. 

Penaltiei, 

Except  in  cases  of  force  migenre  daly  proved,  or  when  the  packets  are  temporarily 
deuiiif^  by  competent  anthority,  every  delay  in  the  departure  from  the  terminal  or  in- 
termediate points  will  subject  the  company  to  a  fine  of  fiftv  francs  per  honr. 

Beyond  twelve  consecutive  hours  of  unjustiiied  delay  the  fine  will  be  increased  to 
«ie  hundred  francs  per  honr. 

If  it  is  proved  that  the  delay  was  caused  by  the  tardy  embarkation  of  merchandise 
these  fines  will  be  doubled. 

If  the  delay  exceeds  twenty-four  hours,  the  government  agent,  or  in  his  default  the 
postal  agents,  shall,  in  concert  with  the  local  authorities — the  company  included — take 
the  necessary  measures  to  assure  the  dispatch  of  the  mails,  and  all  the  expenses  ro- 
ralting  therefrom  shall  be  at  the  charge  or  the  company. 

If,  ^r  any  cause  whatever,  the  mails  can  only  be  forwarded  by  the  vessel  making  the 
ii«xt  regnlair  departure  after  the  one  not  made,  the  number  of  leagues  not  traversed 
under  these  conditions  shall  give  rise  to  a  proportionate  reduction  of  the  subsidy. 

If  the  time  fixed  by  the  contract  for  the  duration  of  the  voyages  is  exceeded  by  a  for- 
tieth, 4  per  cent,  will  be  retained  from  the  subsidy  for  the  first  fortieth,  8  per  cent,  for 
t^e  second,  12  per  cent,  for  the  third,  and  so  on  ;  4  per  cent,  for  each  fortieth. 

Id  case  of  delay  in  a  port  not  justified  by  circumstances  of  force  majeure,  the  fine  will 
be  ooe  thousand  francs  for  the  first  offense,  two  thousand  francs  for  the  second,  and  for 
the  third  it  mav  be  increased  to  five  thousand  francs ;  and  in  these  cases,  if  merchandise 
or  passengers  nave  been  embarked  or  disembarked,  the  fines  will  be  doubled. 

In  esse  of  the  loss  of  a  vessel,  if  it  is  not  replaced  within  the  time  prescribed  in  the  con- 
tract, the  company  will  be  liable  to  a  fine  of  five  hundred  francs  for  each  day  of  delay, 
if  the  vessel  to  be  replaced  is  of  seven  hundred  and  fifty  horse-power ;  of  four  hundred 
fraocs  if  it  is  of  six  hundred  and  fifty  horse-power ;  and  of  one  hundred  and  fifty  francs 
if  it  is  of  two  hnndred  horse- power. 

If  the  company  does  not  commence  the  service  at  the  time  prescribed  in  the  contract, 
ooe  bondred  and  fifty  francs  for  each  day  of  delay  will  be  retained  from  the  amounts 
doe  the  compaDy. 


Appendix  G. 

INDO-CHINA  LINE. 

Penalties. 

For  every  delay  in  departure  from  the  terminal  or  intermediate  points,  except  under 
circumstances  of  force  majeure  duly  verified,  or  when  the  vessels  are  temporarily  de- 
tained by  competent  authority,  the  company  is  liable  to  a  fine  of  fifty  francs  per  hour 
of  delay. 

Beyond  twelve  consecutive  hours  of  unjustified  delay  the  fine  will  be  increased  to  one 
hand  red  firancs  per  hour. 

If  it  is  proved  that  the  delay  was  caused  by  the  tardy  embarkation  of  merchandise 
these  fines  will  be  doubled. 

If  the  delay  in  the  departure  exceeds  twenty-four  hours,  the  government  agent  or 
postal  agent  shall  take  the  necessary  measures,  in  concert  with  the  local  authorities — 
the  company  included — to  assure  the  dispatch  of  the  mails,  and  the  expenses  resulting 
therefrom  will  be  at  the  charge  of  the  company. 

If,  for  any  cause,  the  mails  can  only  be  sent  by  the  vessel  making  the  next  regular 
departure  after  the  one  not  made,  the  number  of  leagues  not  traversed  under  these  con- 
ditions shall  give  rise  to  a  proportionate  reduction  of  the  subsidy. 

In  case  of  delay  at  a  port,  not  justified  by  circumstances  of  force  majeure,  the  fine 
will  be  for  the  first  offense  one  thousand  francs ;  for  the  second,  two  thousand  francs  ; 
and  for  the  third  it  may  be  five  thousand  francs;  and  in  these  cases,  if  merchandise  or 
passen/^ers  have  been  embarked  or  disembarked,  the  fines  will  be  doubled. 

In  case  of  the  loss  of  a  vesnel,  if  it  is  not  replaced  within  the  time  prescribed  in  the  con- 
tract, there  will  be  a  fine  of  three  hundred  francs  for  each  day  of  delay,  if  the  vessel  to 
be  replaced  is  of  four  hundred  and  fifty  horse-power,  and  of  one  hundred  and  tifiy  francs 
if  it  IS  of  less  power. 

If  the  service  is  not  commenced  at  the  time  prescribed  in  the  contract,  a  fine  of  one 
bondred  and  fifty  francs  per  day  of.  delay  will  be  retained  from  the  amounts  due  the 
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Appendix  H. 

LINE  OP  DOVER— CALAIS. 

PenalHeB, 

Except  in  oases  of  force  msgetire  daly  Terified,  or  when  the  vessels  have  been  tem- 
porarily detained  by  competent  authority,  infractions  of  the  regalatiefis  coDoemiog 
the  hoars  of  departure  and  arrival  will  subject  the  company  to  a  fine  of  one  haudred 
francs  per  hour  of  delay  for  the  first  six  hours. 

If  it  is  proved  that  the  delay  was  caused  by  the  tardy  embarkation  of  passengers  ot 
merchandise,  the  fine  will  be  two  hundred  firanos  per  hour. 

Beyond  six  consecutive  hours  of  ui^ustified  delay,  the  fine  may  be  inereased  to  one 
thousand  francs  per  hour  of  delay. 

Independently  of  these  fines,  after  twelve  hours  of  delay,  the  ffovemment  agent  at 
Calais  and  the  postal  agent  at  Dover  may  dispatch  another  vessel,  either  governtneot 
OT  merchant,  at  the  expense  and  risk  of  the  company. 


45th  Congress,  \  HOUSE  OF  REPRESENTATIVES.     (  Ex.  Doc. 
2d  Session.        j  \    No.  40. 
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• 

MESSAGE 

FROM  THE 


PRESIDENT  OF  THE  UNITED  STATES, 


TRANSMITTING 


The  report  of  the  commission  appointed  under  the  act  of  Congress  approved 
March  3,  ISl  3,  relative  to  the  causes  of  steam-boiler  exphsions. 


February  4,   1^78. — Referred  to   the  Committee  on  Commerce  and  ordered  to  be 

printed. 


To  the  Senate  and  House  of  Representatives : 

Tbe  commission  appointed  under  the  act  of  Congress  approved  March 
3,  1873,  entitled  ^'An  act  to  aatborize  inquiries  into  the  caases  of 
steam-boiler  explosions,"  has  addressed  a  report  of  progress  made  to 
date  thereof  to  the  Secretaries  of  the  Treasury  and  Navy  Departments, 
▼bieh  has  been  transmitted  to  me  by  these  oflQcers.  The  commission 
also  present  a  copy  of  a  report  dated  February  27, 1877,  which  they  say 
^'was  mislaid,  and  did  not  reach  the  President." 

These  reports  are  respectfully  submitted  for  the  information  of  Con- 
gress. 

R.  B.  HAYES. 
Executive  Mansion,  February  4, 1878. 


Treasury  Depart^ient, 

Office  of  the  Secretary,  , 

January  22,  1878. 

Sib  :  We  have  the  honor  to  transmit  herewith,  for  the  information  of 
Congress,  a  report  of  progress  made  to  date  thereof  by  the  commission 
appointed  under  the  act  of  Congress  of  March  3, 1873,  entitled  "An  act 
to  authorize  inquiries  into  the  causes  of  steam-boiler  explosions." 
Very  respectfully,  your  obedient  servant, 

JOHN  SHERMAN, 

Secretary  of  the  Treasury. 
R.  W.  THOMPSON, 

Secretary  of  the  Navy. 

The  President. 
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Boston,  Mass.,  December  31, 1877. 

Gentlemen  t  The  commission  appointed  under  the  act  of  Congress 
approved  March  3, 1873,  entitled  ^^  An  act  to  authorize  inquiries  into 
the  causes  of  steam-boiler  explosions,"  desire  respectfully  to  report  prog- 
ress, and  to  call  your  attention  to  the  report  made  by  the  commission 
February  27,  1877,  a  copy  of  which  is  herewith  presented,  which  report, 
it  now  appears,  was  mislaid,  and  did  notreacl^he  President. 

The  work  of  so  far  completing  the  electrical  instruments  as  to  enable 
the  commission  to  resume  operations  in  the  field  proved  to  be  greater 
than  was  supposed  at  the  time  of  making  the  above  report,  and  they 
were  only  just,  ready  for  the  final  te  jts  by  the  commission  at  the  time  of 
the  decision  of  the  honorable  Secretary  of  the  Treasury  that  the  balance 
of  the  approj>riation  must  be  covered  ir^to  the  Treasury.  The  instru- 
ments were  then  put  in  as  good  condition,  to  stand  unused,  as  |>o88ible, 
in  the  temporary  structures  erected  for  their  acyustment  in  Cambridge, 
Mass. 

The  watchmen  in  charge  of  the  experimental  grounds,  boilers,  tools, 
and  apparatus  at  Sandy  Hook  and  at  Pittsburgh  were  notified  of  the 
decision,  but,  at  the  persuasion  of  the  commission,  they  have  consented 
to  remain,  and  still  remain,  in  charge  and  care  of  the  government  prop- 
erty, trusting  that  some  proper  mode  may  be  arrived  at  by  which  they 
may  hereafter  be  paid  for  their  services. 

At  the  time  of  this  decision  of  the  honorable  Secretary  of  the  Treas- 
ury the  indebtednessof  the  commission  for  materials  received,  for  labor 
peribrmed,  and  for  rent  of  grounds  at  Cambridge  and  at  Pittsburgh,  for 
which  contracts  were  made  in  reliance  upon  the  use  of  the  balance  of 
the  appropriation,  was,  aside  from  the  expenses  and  services  of  the  com- 
missioners, very  nearly  $1,700,  most  of  which  is  due  parties  who  arc  in 
great  need  of  the  money. 

The  watchmen  who  have  remained  in  charge  of  che  property  at  Sandy 
Hook  and  at  Pittsburgh  should  also  be  paid  for  their  services  from  the 
Ist  of  July,  1877,  to  the  present  time,  the  sum  of  $600,  and  they  should 
also  be  paid  for  their  continued  services  in  the  care  of  the  property. 

The  commission  most  respectfully  and  earnestly  request  the  reappro- 
priation  of  the  balance,  $4,064.96,  covered  into  the  Treasury,  at  as  early 
a  day  as  is  practicable;  and,  also,  in  order  that  all  needed  preparations 
may  be  made  for  the  successful  resumption  and  prosecution  of  the  work 
in  the  field,  as  soon  as  the  weather  is  suitable,  an  additional  appropria- 
tion of  $30,000. 

The  commission  will  now  be  enabled  by  the  use  of  the  electrical 
instruments  to  know,  at  a  safe  distance  from  the  boiler  being  experi- 
mented with,  the  exact  condition  of  the  water  within  it,  as  to  its  close 
contact  with  all  parts  of  the  heated  surfaces,  the  exact  temperature  of 
.the  water  and  of  the  steam  in  all  parts  of  the  boiler,  and  also,  by  the 
use  of  the  telephone,  as  recently  modified  by  the  commission  to  adapt 
it  to  the  purpose,  to  hear,  at  this  safe  distance,  the  sounds  made  by 
alteration  of  form,  and  by  the  slipping  or  the  breaking  of  the  stays,  or 
of  the  plates  of  the  boiler. 

The  commission  desire  to  say,  in  conclusion,  that  the  examination 
and  study  of  cases  of  explosion  of  working-boilers,  since  the  report  of 
February  27,  1877,  and  the  reexami nation  of  results  of  the  experi- 
jueuts  already  made  by  the  commission,  all  tend  to  show  that  we  have 
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jet  very  macb  to  learn  in  relation  to  the  causes  of  steam  boiler  explo- 
aioDs. 
All  of  which  is  respectfally  sabmitted. 

JOHN  D.  EUNKLE. 
CHAS.  W.  OOPELAND. 
J.  E.  ROBINSON. 
I.  V.  HOLMES. 
Hon.  John  Sherman, 

Secretary  of  the  Treasury. 
Hon.  R.  W.  Thompson, 

Secretary  of  the  Navy. 


Boston,  Mass.,  February  27, 1877. 

Gentlemsi»  r  The  commission  appotated  under  the  act  of  Congress 
appcov^ed^March  3, 1873,  entitled  *'  An  act  to  authorize  inquiries  into 
(he  causes  of  steam-boiler  explosions,"  desire  respectfully  to  report  that 
the  electrical  instruments  upon  which  the  commission  has  for  over  two 
jears  been  engaged  are  now  so  far  perfected  that  it  is  confidently 
believed  that  they  will  be  ready  for  work  in  the  field  as  soon  as  the 
weather  is  snitable. 

The  commission  also  desire  to  give  more  fully  than  has  ^^et  been  done 
the  reasons  for  nndertaking  to  devise  these  instruments. 

As  is  shown  by  the  report  made  by  the  commission  November  25, 
1873,  the  instruments  used  up  to  that  time  had  proved  unreliable. 

All  the  instruments  that  gave  the  most  promise  were  then  procured, 
Qot  only  at  home,  but  from  abroad,  but  it  was  still  found  impossible 
with  them  to  obtain  the  desired  knowledge  of  conditions  within  the 
boiler.  In  order  to  a  more  perfect  understanding  of  the  matter,  but 
without  going  into  it  in  detail,  which  will  be  done  in  the  final  report, 
it  appears  advisable  that  something  should  be  said  in  relation  to  two 
of  the  most  important  conditions  connected  with  these  investigations; 
the  first  of  which  is,  the  condition  of  the  water  within  the  boiler,  as  to 
its  contact  with  the  surfaces  exposed  to  the  action  of  the  fire,  whether 
n  is  in  close  contact  or  otherwise ;  and  the  second  is,  the  condition  of 
the  water  as  to  its  temperature,  whether  it  has  the  temperature  due 
the  pressure,  or  otherwise. 

It  has  long  been  known,  from  theexperimen  ts  of  Leidenfrost,  Klaproth, 
and  others,  that  when  metallic  surfaces  are  raised  to  certain  elevated 
temperatares  water  will  not  remain  in  close  contact  with  them,  the  con- 
tact being  prevented  by  the  action  of  the  heat ;  Professor  Tyndall  s  lys, 
**by  the  recoil  of  the  molecular  projectiles  discharged"  from  the  water 
next  the  heated  surfaces. 

The  committee  of  the  Franklin  Institute  found  that  when  iron  surfaces, 
like  the  interior  of  a  steam-boiler,  were  raised  to  a  temperature  of  about 
400^  Fahrenheit,  the  repulsion  of  the  water  was  perfect.  The  experi- 
meDts  of  this  committee  were  made  with  small  quantities  of  water  and 
at  atmospheric  pressure,  and  it  was  supposed  th  at  pressure  would  tend 
to  raise  the  temperature  of  perfect  repulsion. 

Experiments  made  since  the  report  of  this  committee  tend  to  show 
that  pressure  alone  does  not  raise  the  temperature  of  perfect  repulsion, 
bat  that  the  matter  is  governed  largely  by  the  strength  ot  the  circula- 
tion of  the  water  within  the  boiler. 

lu  relation  to  the  second  of  the  important  conditions,  that  of  the  tem- 
F>eratnre  of  the  watpr  within  the  boiler,  it  is  known  from  the  experi- 
aients  ot  M«;;nus,  Donny,  Dutuur,  and  others,  th.it  water  may  be  raised 
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to  temperatares  much  above  that  due  the  pressure  without  boiling,  and 
that  when  ebullition  commences  under  these  circumstances  the  excess 
of  heat  above  that  due  the  pressure  is  given  off  explosively. 

It  has  been  supposed  by  many  that  the  tempei:ature  of  water  could 
not  be  raised  within  a  steam-boiler  because  of  the  presence  of  solid  mat- 
ter^  but  the  experiments  of  Dufonr  tend  to  show  that  solid  matter,  when 
present,  soon  parts  with  its  air,  so  that  it  does  not  prevent  the  abnormal 
heating  of  the  water. 

It  is  believed  by  investigators  whose  opinions  are  certainly  entitled  to 
great  weight  that  these  conditions  of  the  water  are  the  causes  of  a  large 
proportion  of  all  the  explosions  that  occur.     . 

In  relation  to  the  first  supposed  cause.  Professor  Tyndall  eays :  ^^  We 
are  more  ignorant  of  these  things  than  we  ought  to  be.  Experimental 
science  has  brought  a  series  of  true  causes  to  light  which  may  produce 
these  terrible  catastrophes,  but  practical  science  has  not  yet  determined 
the  extent  to  which  they  actually  come  into  operation." 

And  in  relation  to  the  second  supposed  cause  of  explosions,  after  call- 
ing attention  to  the  great  number  that  have  occurred,  after  boilers  have 
'^  remained  for  a  time  quiescent,"  and  given  reason  for  supposing  that 
they  were  caused  by  the  overheating  of  the  water  contained  in  them, 
Professor  Tyndall  says :  ^^I  do  not  say  that  this  is  the  case^  but  who 
can  say  that  it  is  not  the  case.  We  have  been  dealing  throughout  with 
a  real  agency,  which  is  certainly  competent,  if  its  power  be  invoked,  to 
produce  the  most  terrible  effects." 

It  is  clear,  in  view  of  these  things,  that  experiments  for  learning  the 
causes  of  steam-boiler  explosions  without  instruments  to  show  whether 
or  not  all  parts  of  the  boiler  exposed  to  the  action  of  the  fire  are  in  close 
contact  with  the  water  within  the  boiler,  or  without  instruments  to  show 
the  temperature  of  the  water  within  the  boiler,  cannot  be  conclusive. 

The  experiments  with  the  western  steamboat  boiler  at  Pittsburgh,  in 
1873,  an  account  of  which  is  given  in  report  of  November  25, 1873,  was, 
however,  of  great  value,  as  showing  the  weakness  of  the  flues  of  those 
boilers,  as  compared  with  their  shells,  upon  the  calculated  strength  of 
which  the  working-pressure  allowed  was  based,  and  upon  the  supposi- 
tion that  the  flues  were  of  equal  strength;  for  although  the  instrument 
used  proved  so  defective  that  there  was  much  question,  even,  as  to  the 
pressure  of  steam  at  which  the  flues  yielded,  there  was  so  much  w^ater 
in  the  boiler  that  it  was  certain  that  the  upper  parts  of  the  flues  were 
covered,  so  that  the  fact  that  the  flues  were  collapsed  while  theshell,  which 
must  have  been  subjected  to  the  same  forces,  was  entirely  uninjured,  was 
conclusive  as  to  the  weakness  of  the  flues,  whatever  was  the  cause  of 
their  yielding.  It  is  probable  that  these  flues  were  collapsed  by  a  gradu- 
ally increasing  i)re8snre  of  about  350  pounds,  and  without  any  abnormal 
action  whatever,  but  it  is  not  possible  to  knoic  that  this,  in  point  of  fact, 
was  the  case. 

These  conditions,  and  the  additional  one  that  many  of  the  experiments 
must  be  conducted  at  temperatures  much  above  the  supposed  tempera- 
tures of  perfect  repulsion,  led  the  commission  to  decide  to  make  no  more 
experiments  with  the  large  boilers  till  suitable  instruments  could  be  pro- 
cured. And  while  it  is  much  to  be  regretted  that  this  has  taken  so  much 
time,  and  has  been  attended  with  so  great  expense,  it  is  certain  that 
all  the  information  gained  from  the  preliminary  experiments,  and  from 
the  study  of  the  cases  of  explosion  of  working- boilers  during  the  two 
years  since  that  time,  has  tended  to  ^how,  not  only  the  great  need  of 
investigation  in  relation  to  the  causes  of  explosion,  but  the  wisdom  of 
the  decision  in  relation  to  the  instruments,  and  to  make  it  clearer  that 
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the  information  contemplated  in 
commission  was  created  cannot 
Domber  of  steam-boilers,  nor  by 
ments  without  such  instruments. 


Hon.  Lot  M.  Morrill; 

Secretary  of  the  Treasury, 
Hon.  Geo.  M.  Bobeson, 

Secretary  of  the  Navy. 

H.  Ex.  40 2 


the  act  of  Confess  under  which  the 

be  obtained  by  the  bursting  of  any 

the  making  of  any  number  of  experi- 

All  of  which  is  respectfully  submitted. 

JOHN  D.  RUNKLB. 

CHAS.  W.  COPELAND. 

ISAAC  V.  HOLMES. 

J.  E.  ROBINSOK 


45rH  Congress,  )  HOUSE  OP  EEPEESENTATIVES.     (  Ex.  Doc. 
2d  Session.       ]  \    No.  41. 


HARBOR  OF  CINUIXXATI. 


LETTER 


FROM 


THE    SECRETARY    OF    ¥AR. 


TRANSMITTING 


1  report  of  the  engineer  concerning  the  best  method  of  protecting  the  harbor 

of  Cincinnati  from  ice. 


January  23,  1878. — Referred  to  the  Committee  on  Commerce. 

February  5,  1878. — Recommitted  to  the  Committee  on  Commerce  and  ordered  to  be 

printed. 


War  Department, 
Washington  City,  January  22,  1878. 

The  Secretary  of  War  has  the  honor  to  transmit  to  the  House  of  Kep- 
resentatives,  in  compliance  with  the  resolution  of  the  House  dated 
March  2,  1877,  a  report,  with  accompanying  map,  by  Maj.  W.  E.  Mer- 
rill, CJorps  of  Engineers,  on  the  best  methods,  by  harbors  of  refuge  or 
otherwise,  of  protecting  the  river-commerce  of  Cincinnati  from  lioes  of 
ice  in  the  Ohio. 

GEO.  W.  McCRARY, 

Secretary  of  War. 
The  Speaksr  of  the  House  of  Representatives. 


Office  op  the  Chief  of  Engiiceers, 

Washington,  D.  C,  January  21, 1878* 

Sib  :  To  enable  the  honorable  the  Secretary  of  War  to  comply  with  the 
requirements  of  the  following  resolution  of  the  House  of  Representatives 
of  March  2, 1877— 

Thmt  the  Secretary  of  War  be  reqnested  to  repnrt  to  Congress  on  the  best  methods, 
by  harbors  of  refnije  or  otherwise,  ot  protecting  the  river-commerce  of  Cincinnati  from 
floes  of  ice  in  the  Ohio  — 

1  beg  leave  to  submit  the  inclosed  copy  of  a  report  on  the  subject, 
with  accompanying  map,  by  Maj.  William  E.  Merrill,  Corps  of  Engi- 
neers, to  whom  the  requisite  surveys  and  examinations  were  intrusted. 

The  report  is  full  and  as  complete  as  the  limited  means  at  his  dis- 
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posal  would  allow,  and  will  doubtless  afford  all  of  the  informatioD  that 
may  be  necessary  to  a  proper  uoderstanding  of  the  questions  involved. 
The  resolution  of  the  House  of  Representatives  is  herewith  respect- 
fully returned. 

Very  respectfully,  your  obedient  servant, 

A.  A.  HUMPHREYS, 
Brigadier-General  and  Chief  of  Engineers. 
Hon.  Geo.  W.  McCrary, 
Secretary  of  War. 


protection  of  the  commerce  of  CINCINNATI  FROM  DAMAGE  BY  ICE- 
floods  in  the  ohio  river. 

United  States  Engineer  Office, 

Cincinnatij  OhiOj  December  28,  1877. 

General  :  I  have  the  honor  to  submit  the  following  report  on  the 
best  means  of  protecting  the  commerce  of  Cincinnati  from  damage  by 
ice-floods  in  the  Ohio  River.  This  report  is  made  in  accordance  with  a 
resolution  which  passed  the  House  of  Representatives  March  2,  1877, 
and  which  reads  as  follows : 

Besolvedf  That  the  Secretary  of  War  be  requested  to  report  to  Congress  on  the  best 
methods,  by  harbors  of  refuge  or  otherwise,  of  protecting  the  river-uommerce  of  Cincin- 
nati from  floes  of  ice  in  the  Ohio. 

HISTORY  OF  THE  ICEFLOOD  OF  1876-'77. 

Before  discussing  details  of  protection  from  ice-floods,  it  seems  proper 
to  give  a  history  of  the  breakup  of  last  winter,  which  was  an  unusually 
destructive  one,  and  was  doubtless  the  direct  cause  of  the  passage  of  the 
resolution  in  question,  and  also  of  two  previous  resolutions  on  the  same 
subject,  which  will  be  mentioned  further  on  in  the  report. 

The  first  obstruction  by  ice  during  the  winter  of  1876-'77  occurred  on 
the  8th  of  December,  on  which  day  the  thermometer  fell  from  34  degrees 
at  4  p.  m.  to  zero  at  midnight,  notwithstanding  which  a  few  steamboats 
left  port.  On  Saturday,  the  9th,  the  weather  continued  cold,  and  the  ice 
became  so  heavy  that  the  underwriters  would  assume  no  further  risks, 
and  ordered  all  boats  into  winter-quarters.  During  the  next  week  a 
few  trips  were  made  between  Cincinnati  and  Huntington,  but,  owing  to 
ice  gorges  below  Cincinnati,  only  one  or  two  boats  left  for  the  South, 
and  none  of  them  succeeded  in  getting  through  to  Louisville.  A  second 
spell  of  very  cold  weather  began  on  the  16th  of  December,  and  entirely 
suspended  navigation  for  the  whole  length  of  the  river. 

At  the  Cincinnati  Southern  Hallway  bridge,  which  crosses  the  Ohio 
near  the  lower  end  of  the  city,  the  Keystone  Bridge  Company  had  just 
completed  the  scaffolding  for  the  main-channel  span,  and  had  notified 
the  public  that  this  space  was  closed  to  navigation,  by  an  advertisement 
dated  December  9,  the  very  day  that  the  cold  wave  arrived.  It  was  on 
this  day,  also,  th^t  a  strong  up-stream  wind  dislodged  some  of  the  float- 
ing booms  thrown  oat  to  protect  the  trestliug,  and  left  it  unsupported  to 
resist  the  whole  weight  of  moving  ice.  As  this  trestling  obstructed  a 
width  of  upward  of  500  feet  in  the  middle  of  the  river,  it  was  to  be 
expected  that  the  ice  would  first  gorge  here.  The  gorge  occurred  at 
noon  of  the  11th,  and  at  4.45  p.  m.  had  become  so  heavy  that  the  trestle- 
work  gave  way,  and  all  of  the  bents  except  one  or  two  on  the  north 
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side  were  carried  off.  No  iron-work  of  the  sa()erstracture  had  been  put 
io  place,  and  therefore  the  loss  was  confined  to  the  timber  false-works ; 
it  was  eBtimated  at  $10,000,  not  inchiding  the  damage  caused  by  the 
delay  in  the  completion  of  the  bridge.  The  formation  and  movement 
of  this  gorge  sank  several  coal- barges,  and  occasioned  a  loss  of  $5,000 
at  the  coal-landings  between  Central  avenue  and  the  site  of  the  bridge. 
l^o  other  damage  was  reported  in  the  vicinity  of  Cincinnati  while  the 
river  was  closing  up.  Some  losses  were  sustained  at  points  above  and 
below  the  city,  but  in  all  cases  they  were  quite  small. 

The  weather  continned  cold,  and  the  river  remained  low,  so  that  on 
the  26th  of  December  pedestrians  and  teams  were  crossing  the  Ohio 
on  the  ice,  not  only  at  Cincinnati,  but  as  far  south  as  Evansville.  The 
characteristic  feature  of  the  winter  was  a  month  of  continued  low  tem- 
perature from  December  9  to  about  January  9,  giving  on  the  Ohio  itself 
a  bountiful  crop  of  clear  ice,  which,  in  some  places,  was  said  to  average 
14  inches  in  thickness. 

There  are  no  safe  ice-harbors  at  or  near  Cincinnati,  and  most  of  the 
steamboats  in  port  were,  as  usual,  crowded  along  the  public  landing, 
between  the  Newport  ferry  and  the  suspension-bridge.  The  danger  to 
these  boats  from  any  movement  of  ice  was  early  apparent,  for  they  were 
so  tigrhtly  frozen  in  that  any  movement  of  the  icefield  would  have  in- 
evitably carried  them  along  with  it.  In  order  to  release  them  from  the 
Hiaio  body  of  ice,  the  underwriters,  at  an  expense  of  $250,  cut  a  chan- 
nel, just  outside  the  boats,  from  the  foot  of  Central  avenue  up  to  the 
foot  of  Sycamore  street,  which  was  afterward  continued  by  the  Pomeroy 
Packet  Company  up  to  Newport-Ferry  Landing,  thus  leaving  a  narrow 
strip  of  open  water  outside  of  all  the  boats  at  the  landing,  and  disen- 
gaging them  ^m  the  main  ice-field.  This  work  was  completed  by  the 
29th  of  December,  and  the  strong  current  kept  the  channel  open  for  the 
rest  of  the  winter. 

Meanwhile,  in  the  lower  part  of  the  harbor,  the  Fifth-street  ferry-boat 
and  the  tow-boat  Kate  Waters  had  kept  open  the  line  of  the  ferry,  and 
a  space  extending  up-stream  several  hundred  feet. 

On  the  5th  of  January  a  narrow  channel  was  cut  by  hand  from  the 
wharf-boat  of  the  Louisville  Mail  Line  immediately  below  the  suspension- 
bridge  across  to  the  coal-landing  on  the  Kentucky  shore.  During  the 
next  day  the  field  of  ice  below  this  cut,  and  above  the  foot  of  Fifth  street, 
moved  down  some  300  feet  and  then  held  fast  on  the  point  opposite  Muel- 
ler's stone-yard,  without  doing  any  particular  damage.  This  movement 
left  a  small  section  of  open  river  below  the  suspension-bridge,  and  con- 
tracted, bnt  did  not  close,  the  opening  near  the  foot  of  Fifth  street. 
Taking  advantage  of  the  new  situation,  one  of  the  Champion  tow- 
boats,  which  lay  in  the  mouth  of  the  Licking,  attempted  to  clear  out  the 
channel  above  the  suspension-bridge  and  opposite  the  public  landing. 
The  ice,  however,  proved  so  heavy  that  she  succeeded  in  getting  only 
a  short  distance  from  the  shore,  and  accomplished  no  useful  result. 

The  cold  term  was  followed  by  heavy  rains  on  the  northwestern  slope 
of  the  Allegheny  Mountains,  which  raised  all  the  streams  coming  in 
from  West  Virginia  and  Kentucky,  and  caused  a  rise  in  the  Ohio  that 
forced  out  the  heavy  ice  before  it  had  begun  to  weaken.  A  break-up 
under  such  conditions  is,  of  course,  much  more  dangerous  to  property 
than  one  occurring  after  the  ice  has  become  gradually  rotted  by  mild 
weather,  and  is,  therefore,  too  soft  to  do  any  injury  when  put  in  motion. 
It  is  a  rare  thing  for  ice  to  attain  such  strength  as  it  did  last  winter,  and 
it  is  very  seldom  put  in  motion  by  so  great  a  iiood.  The  conditions  were, 
therefore,  favorable  for  heavy  losses. 
The  rise  that  started  the  ice  began  in  the  bend  of  the  Ohio  near  the 
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moutbs  of  the  Kanawha  and  Big  Sandy,  and  it  gradually  forced  its  way 
southward,  the  ice  at  each  point  holding  the  flood  back  until  broken  up 
by  its  irresistible  pressure.  On  the  9th  of  January  there  was  a  move- 
ment at  Ironton  and  Portsmouth,  which  sunk  and  carried  away  coal- 
boats  and  did  much  damage.  The  first  serious  movement  at  Cincinnati 
took  place  on  the  12th.  At  Louisville  it  began  on  the  14th,  at  Evans- 
ville  on  the  16(h,  and  at  Shawneetown  on  the  lOth.  While  this  was 
going  on  in  the  middle  and  lower  Ohio,  a  similar  disastrous  flood  was 
pouring  down  the  Monongahela  and  its  tributary,  the  Youghiogheny. 

Owing  to  still  water  in  the  pools  of  the  Monongahela  slackwater, 
heavier  ice  forms  in  this  river  than  in  the  Ohio,  but  as  this  ice  has  to 
pass  over  the  dams,  it  generally  reaches  Pittsburgh  so  broken  up  as  to 
be  harmless  to  navigation.  In  the  exceptional  break-up  of  last  winter 
the  high  water  not  only  carried  out  the  Monongahela  ice,  while  still  re- 
taining nearly  its  maximum  strength,  but  it  took  along  with  it  great  num- 
bers of  empty  and  loaded  coal-barges,  which  were  lying  in  the  harbors 
and  at  the  coal  tipples  in  the  several  pools.  This  whole  mass  went 
together  over  the  dams  and  passed  Pittsburgh  on  the  top  of  the  flood. 
It  was,  of  course,  almost  impossible  to  hold  ^oal-barges  or  steamboats 
against  such  a  pressure.  Eight  steamboats  were  sunk  and  several  oth- 
ers considerably  damaged  out  of  the  seventy  that  were  reported  as  win- 
taring  in  the  vicinity  of  Pittsburgh.  The  papers  at  the  time  reported 
that  one  hundred  and  thirty -two  barges,  flats,  and  boat-houses  passed 
out  of  the  Monongahela  between  6.15  a.  m.  and  7  p.  m.  of  January  14. 
During  daylight  of  the  same  day  one  hundred  and  fifty  coal-barges 
were  reported  as  being  carried  along  in  the  ice  past  Rochester,  a  town 
on  the  Ohio,  26  miles  below  Pittsburgh.  The  total  loss  from  this  iee- 
flood  to  the  Pittsburgh  navigation  interests  was  estimated  at  the  time 
at  $1,500,000,  which,  however,  is  undoubtedly  considerably  in  excess  of 
the  true  loss.  There  was  considerable  loss  of  coal  and  coal- bargees  be- 
tween Pittsburgh  and  Cincinnati,  but  comparatively  little  below  the  lat- 
ter point. 

The  movement  of  ice  at  Cincinnati  commenced  at  9  a.  m.  of  Friday, 
January  12,  when  the  ice-field  in  front  of  the  public  landing  broke 
away  from  the  Newi>ort  and  Cincinnati  bridge,  and  moved  down  350 
teet^  closing  up  the  opening  below  the  suspension-bridge,  and  sinking 
the  steamer  Calumet,  which  lay  at  the  head  of  the  line  of  boats,  ex- 
tending in  close  contact  from  Lawrence  street  to  Vine.  The  harbor-ice 
moved  as  one  piece,  and  owing  perhaps  to  the  channel  eat  outside  of 
the  boats  for  their  protection,  this  heavy  field  got  suflicient  momentum 
toward  the  Ohio  shore  to  crush  in  the  Calumet,  the  first  object  that  seri^ 
ously  opposed  it.  Alter  moving  a  few  hundred  feet  the  ice  was  checked 
by  that  below  and  the  movement  stopped.  At  11  p.  m.  on  the  same 
evening,  a  second  movement  of  this  ice-field  occurred  which  sunk  the 
steamer  Andes,  lying  at  the  foot  of  Main  street.  Both  the  Calumet 
and  the  Andes  were  sunk  by  the  ice  that  formed  in  the  harbor  before  it 
had  moved  a  thousand  feet.  An  early  effort  was  made  by  the  Cham- 
pion No.  8,  to  cut  her  way  across  from  the  Licking  to  pump  out  and  raise 
the  Calumet,  but  the  loe  was  so  heavy  that  she  was  unable  to  break 
through  it.  Uu  Sunday  morning,  January  14,  the  river  was  open 
directly  in  front  of  the  city,  but  gorged  above  at  the  marine  ways,  and 
below  at  CuUom's.  At  11.40  a.  m.  these  gorges  broke,  and  as  the  river 
was  rising  rapidly  no  new  gorge  could  form,  and  no  further  damage 
occurred.  Navigation  was  resumed  on  the  18th  of  January,  after  an  ice- 
blockade  of  forty  days. 

Besides  the  steamboats  at  the  public  landing  and  immediately  l>elow 
the   suspension-bridge,  there  were  four  at  the  mouth  of  the  Licking, 
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and  five  alon^  tbe  right  baiik  below  the  marioe  railway  and  under  the 
lee  of  the  floatiug  icebreaker  throwu  oat  to  protect  the  dry  docks.  All 
of  these  boats  escaped  injary.  The  total  number  of  steamboats  in  port, 
includiDg  three  on  the  ways  at  Covington,  was  37 ;  of  these  7  were  sank 
or  carried  away,  3  of  them,  however,  being  small  pleasure-boats,  or 
steam-launches,  valued  at  $1,000  each. 

The  amount  of  coal  afloat  was  220  barges,  of  which  8  were  partly  un- 
loaded. There  were  also  held  in  port  407  empty  coal-barges,  which  were 
distriboted  along  both  shores  from  the  mouth  of  the  Little  Miami  to 
Sedamsville,  and  were  tied  up  in  fleets  wherever  there  was  any  hope  of 
protection  from  the  ice. 

Owing  to  the  want  of  a  tow-boat  that  could  break  through  the  harl>or- 
ice,  many  of  the  empty  barges  were  necessarily  left  in  places  where 
there  was  small  probability  that  they  could  escape  in  case  of  a  bad 
break-up.  The  heaviest  fleets  of  loaded  barges  were  at  Coal  Haven  (a 
point  on  the  left  bank  of  the  river  nearly  opposite  the  mouth  of  the 
Little  Miami),  at  the  Queen  City  elevator,  and  on  the  left  shore  at 
Ludlow,  below  the  Southern  Railway  bridge.  The  greatest  loss  occurred 
at  Waters's  Landing,  the  lowest  landing  at  Coal  Haven.  The  number  of 
loaded  coal-barges  lost  was  71 ;  the  number  of  empty  barges  cut  down 
or  carried  away  was  175. 

Tbe  loss  on  steamboats  and  wharf  boats  at  Cincinnati  amounted  to 
$73,650,  and  that  on  coal,  coal-barges,  coal-flats  and  floats  to  $202,895 ; 
making  a  total  loss  of  $276,545.  These  figures'have  been  obtained  by 
personal  investigation  into  each  loss,  and  are  believed  to  l>e  substan- 
tially correct  Besides  getting  the  actual  value  of  property  lost,  I  have 
had  both  sides  of  the  river  from  the  Little  Miami  to  Sedamsville  care- 
fully canvassed  to  ascertain  the  number  and  position  of  boats  at  each 
landing  when  the  ice  moved,  an<i  which  of  them  were  sunk  or  carried 
away.  Several  months,  however,  had  elapsed  since  the  ice-flood,  and 
there  was  much  difficulty  in  getting  the  facts  required.  Discrei>ancie8 
between  the  statements  made  by  the  owners  of  coal  and  by  the  foremen 
in  charge  of  the  flats  could  not  always  be  reconciled,  but  the  results 
obtained  are  thought  to  be  quite  accurate  in  the  majority  of  cases,  and 
approximately  correct  in  the  others. 

Accompanying  this  report  is  a  map  of  the  harbor  of  Cincinnati, 
which  shows  the  position  and  kind  of  each  boat  in  the  harbor  on  the 
12th  day  of  January,  when  the  ice  commenced  moving.  To  make  the 
information  embodied  in  this  map  more  apparent  to  the  eye,  all  steam- 
boats and  barges  that  were  sunk  or  carried  away  are  colored  red; 
loaded  barges  are  shaded  in  black ;  empty  ones  are  indicated  only  in 
outline. 

Some  barges  that  were  carried  away  were  recovered  uninjured,  but  it 
was  quite  impossible  to  ascertain  ;nrhence  they  started,  and  therefore 
DO  attempt  has  been  made  on  the  map  to  distinguish  between  those  that 
were  totally  destroyed  and  those  that  were  carried  away  and  afterward 
re<K)vered.  Numbers  of  the  latter  floated  out  into  the  Mississippi  before 
they  were  captured,  and  the  expense  of  salvage  and  of  bringing  back 
such  barges  was  quite  heavy. 

The  information  contained  in  the  map  is  consolidated  in  the  following 
table,  the  total  loss  sustained  at  each  landing  being  summed  up.  Own- 
ers of  coal-barges  could  often  give  their  total  loss  of  empty  barges,  but 
could  not  indicate  the  landings  at  which  they  lay;  on  the  other  hand, 
owners  of  landings  could  tell  the  number  of  barges  carried  away,  but 
oftentimes  did  not  know  how  many  of  them  were  recovered.  The  loss  in 
empty  barges,  therefore,  although  nearly  correct  in  the  aggregate,  has 
probably  some  errors  in  detail  which  could  not  be  avoided. 
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Table  of  coal-barges,  coal-jlais^  and  similar  craft  in  the  harbor  of  Cincinnati  during  the  ico- 
blockade  of  1876-^7,  ^'rtn^  Ike  landings  at  which  they  latf^  and  the  number  and  value  of 
those  cut  down  or  carried  away  at  the  breaking  up  of  the  ice. 


Bank. 


Left... 

Do... 

Do.... 

Do... 
Biffht. . . 

Left 

Riffht. . 

Left.!!. 
Right... 

Do..-. 
Left . . . 

Do... 

Do... 

Do... 

Do... 

Do... 
RifSht.. 
Left..., 
Risht.. 

Do!!! 
Left..., 
Right  .. 

Do... 

Do.... 
Left.... 
Right. . 
Left... 
Right... 
L*ft.... 

Do.... 
Right... 

Co.... 

Do... 

Do.... 

Do.... 

Do.... 

Do. ... 

Do... 

Do.... 
Left . . . , 
Right... 

Do... 

Do.... 

Do.... 

Do.... 

Do.... 
Left 

Do.... 
Right. . 

Left  . ! . , 

Do... 

Right... 


Name  of  landing. 


Brown's,  upper 

Stewart's 

Brown's,  lower. 

Waters's. 

Kellogg's 


8neen  City  Elevator. 
ardner's 

Wolfs  Rolling  Mill 

Keystone  Elevator 

Dodsworth's 

Williamson's 

Gordon's 

Newport  Barracks 

Licking  River , 

Shinkle's 

Kmn  txler's 

Foot  of  Race  street. 

D.  Buchanan's 

Stevens's 

Joh  a  ston  's 

Covin gt«n  Saw-Mill !!!!!!!! 

Maionet's 

Ohio  River  Salt  Company's . 

Cochnower's,  upper , 

Montgomery's , 

Buchanan's 

Covington  Docks 

Oas  Company's 

Bateman  s 

Frenchman's 

Rolling-Mill 

Mueller's 

PhUlips's 

Serena  &.  Stone 

Bard's 

Collier,  Bndd  &  Co 

Cincinnati  Coal  and  Coke  Co 

Rofls's 

I«nfth  Street 

McCoy's 

Cochnower's,  lower 

Zimmerman's 

Keek's 

Buckeye 

Mill  Creek 

Gaff's 

Walmer's 

Keystone    

Flemming's 

Twenty-first  Ward 

AYalmer  &  Peckleheimer    . . 

CrailA  WaU 

Boldfaoe 


Total 


▲T  ULHDIKO. 


LOST. 


Coal-barges. 


Flats,  duc 


Coal-barges. 


Flat«,dtc 


9 
5 
1 


5 


1 

3 


3 
5 


a. 
S 


22 
7 
9 


3 

3 

12 

4 


9 
6 
1 
1 
5 
46 
10 
1 


3 
1 
3 
4 

2 
2 


4 

11 

3 

16 

8 
9 


6 
4 

4 
3 

10 
2 
2 

32 
7 
6 


2 
5 


38 


30 


7 

6 

22 

27 

4 


210  I     12     401 


"S  i  ^ 

'S 

•5    :    p. 

"S 

5 

4 

3 


4 

2 


4 

1 
1 
2 
3 
1 
1 


23 
2 
1 

Q 


1 

2 


5 
1 
2 
3 
3 
1 
2 


1 
2 
6 
3 
3 
3 
2 
3 
3 
3 


4 
3 
3 
1 


3 
1 
2 


1 
7 


a   . 
5^ 


3 
3 
1 
26 
7 
4 


1 
1 


Ok 

S 


•2 


4 

3 


3 

i 


6 
4 


2 
3 


10  I  125  I    65 


1 
3 


4 

8 
9 


3 
10 


2 

32 

7 

5 

»  •  ■  • 

1 


5 

6 

10 

23 


10     173 


S 


4 

1 


4 

i 
'i 


2 
3 


8 


29 


3 
B 


15,850 

7,375 

1,470 

41^,600 

12,500 

7,000 


16,800 


1,500 
500 
900 


250 


2,000 
3,700 


8,000 


1,000 

"ioo 


1,000 


1,000 

7.000 

16,000 

100 

3,000 


1,200 

.■iOO 

5,000 


I.  000 
15,000 
5.(00 
4,000 
3,000 
1,150 


9,000 

1,200 

2,  COO 

15,000 

500 

202,895 
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List  of  gteamboaUf  wharf-hoatSf  and  model  barges  in  port,  ehnnng  their  potition  and  the  lose 

from  ice. 


Kame  of  boat 


WUdwood 

Ixehange 

Wanier  and  two  model  barges. 

lannL.  DftTie 

Lfly 


Hinm  Watnon 
HillieBoberte.. 


Xevport  Belle  and  Float ) 

CioeuiBati  Belle  and  Float > 


Calamet. 
FutShinkle 
Golden  City. 
Telegraph... 


Bf  Sandy,  wharf-boat , 

lew  Orleaaa,  wharf-boat 

Andy  Baom 

Andes  

Vary  Miller 

Enaa  Graham 

Sbiakle'a  wharf-boat 

Chaaipiain  Na  7 

ChampitMi  Ka8 

Champion  No.9 

Bea  Franklin 

Seren  model  barges 

JLooisTiUe  Mail-Line  wharf- boat... 


rsHed  States 
GoieralBnell 


Bobcrt  Peebles 

Central  avenne  ferry-boat  and  two 


HoUof  Kick  Longworth 

Slate  Waters 

Mark  Twain 

^ttiness , 

MeckinirBird 

Fanny  Webster  and  three  floats... 


Minnie  Keenan. 


Kaomi 

Water  Lily 

Water  Witch 

One  model  barge 

Liberty,  and  four  model  barges. 


Position. 


Cincinnati  dry-docks 

Cincinnati  marine  ways 

Foot  of  Bird  street 

Litherbnry's 

do 


Gardner's 

N.  and  C.  bridge,  Newport. 


Newport  and  Cincinnati  ( 
Ferry  Landings.  ( 


Between  Lawrence  street 
and  the  suspension-bridge. 


Month  of  Licking 

do .! 

do 

do 

Up  the  Licking 

Below   suspension  -  bridge, 

Cincinnati. 

do 

Below   suspension  -  bridge, 

CoTiDffton. 

Foot  of  Kace  street 

Foot  of  Central  avenne 


Sampson's  Landing.... 
On  Covington  docks. . . . 

do 

do 

Collier.  Badd  &  Co.'s. . . 
Ladlow  Ferry  Landing 


McCoy's  Landing. 


Ladlow 

do..... 

Mill  Creek.. 
Flemm  log's. 
SedamsTiUe. 


Estimated 
loss. 


•30.000  00 


S,000  00 


30,000  OO 


50  00 


350  00 


50  00 


2,000  00 
5,000  00 


700  00 
500  00 
500  00 


13,000  00 


Bemarks. 


United    SUtes    light- 
house tender. 

Small    boat,     slightly 

damaged. 
Ferry -Mat. 
Do. 


Damaged. 
Snnk. 


One  slightly  damaged. 


A  dismantled  hull. 
Ferry-boat. 

Slightly  damaged. 


Propeller,  sunk. 

Boat   and    two   floats 

destroyed. 
Carried  away  and  re* 

covered. 
Destroyed. 
Do. 
Do. 

Loss  of  two  model 
barges,  leaded  with 
salt  and  fire-brick. 


8UMMARV. 


Class. 


Freight  and  passenger  steamboats. 

Tow-boats ? 

Ferrj-boats 

Bman  tags  and  pleasnre-boats 

Medei  barges 

Diamaotled  hnll 

Wharf-boats  and  ferry-floats 

tiBited  States  Ught^house  tender... 


Total. 


8. 


15 
8 
4 
8 

14 
1 

IS 
1 


o 


11 


3 
1 
1 
5 
3 


I 

a 


f50,000 

350 

3,500 

3.700 

18,550 


3,550 


TJ,650 
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HARBOR-ROOM  REQUIRED. 

As  it  is  manifestly  impossible  to  determine  what  will  be  the  fatnre 
amount  of  the  commerce  of  Cincinnati,  it  will  be  assumed  that  harbor- 
room  sufficient  to  provide  for  the  craft  that  were  actually  in  port  on 
the  12th  day  of  January,  1877,  will  answer  the  purpose  of  this  report. 

A  coal-barge  may  be  taken  aa  measuring  130  by  24  feet,  or  3,120 
square  feet.  The  net  area  of  the  harbor-room  required  for  623  coal- 
barges  will  therefore  be  1,943,760  square  feet,  or  44.6  acres.  If  to  this 
we  add  10  per  cent,  as  the  least  possible  allowance  for  waste  room  and 
passage-ways,  we  shall  have  49  acres  as  the  harbor-room  required  to 
contain  all  the  coal-barges  that  were  in  Cincinnati  last  winter. 

The  net  area  required  to  contain  135  flats,  floats,  and  miscellaneous 
craft  will  be  270,000  square  feet,  or  6.2  acres ;  which  increased  by  10- 
per  cent,  becomes  6.S  acres.  This  added  to  the  49  acres  previously 
found  gives  55.8  acres  as  the  area  required  to  contain  the  water-craft 
included  in  our  first  table. 

In  getting  the  area  required  for  steamboats  we  may  omit  all  ferry- 
boats, wharf-boats,  dismantled  hulls,  and  diminutive  steamboats  of  all 
kinds,  thus  reducing  the  number  to  be  provided  for  to  24  steamboats 
(including  tow-boats)  and  14  model  barges.  Each  steamboat  may  be 
assumed  to  require  an  area  of  12,000  square  feet,  and  each  model  barge 
an  area  of  4,500  square  feet.  For  24  steamboats  there  would  therefore 
be  required  a  net  area  of  288,000  square  feet,  or  6.6  acres;  and  for  14 
model  barges  a  net  area  of  6,300  square  feet,  or  1.5  acres;  adding  10 
per  cent.,  as  before,  we  find  that  the  steamboats  will  require  7.3  acres,  and 
the  model  barges  1.7  acres. 

Collecting  the  areas  found  above,  we  have : 

Acpes. 

Area  necessary  for  623  coal-barges 49.0 

Area  necessary  for  135  flats,  floats,  &c 6.  d^ 

Area  necessary  for  24  steamboats.. 7.3 

Area  necessary  for  14  model  barges 1.7 

Total 64.8 

It  is  thus  shown  that  a  water-surface  of  64,8  acres,  or  in  round  num- 
bers 65  acres,  would  be  required  to  accommodate  the  winter  commerce 
of  Cincinnati. 

AVAILABLE  HARBORS. 

The  only  harbors,  properly  so  called,  that  can  be  made  on  a  river  like 
the  Ohio  are  such  as  can  be  excavated  out  of  its  banks.  The  large 
tributaries  are  generally  as  dangerous  as  the  main  river,  and  the  only 
resource  is  to  dig  into  the  shores,  wherever  there  are  low  areas  that  will 
reduce  the  cost  of  excavation.  The  valleys  of  the  creaks  and  small 
streams  are  naturally  the  only  places  where  such  areas  can  be  found. 

It  is  essential  to  the  usefulness  of  a  harbor  that  boats  should  always 
be  able  to  get  into  it  during  the  proper  season. 

The  harbors  herein  discussed  are  solely  designed  for. protection  from 
ice-floods,  as  floods  unaccompanied  by  ice  are  not  dangerous. 

The  ordinary  demands  of  commerce  require  that  steamboats  and 
barges  be  at  their  usual  landings  as  long  as  possible.  Steamboats  can 
transact  their  regular  business  until  the  very  day  the  river  closes,  as- 
they  have  the  ability  to  propel  themselves  to  any  desired  point  at  a  few 
hours'  notice,  and  even  to  force  themselves  through  thin  ice.    A  con- 
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siderable  amount  of  time  woald,  however,  bereqnired  to  lay  np  barges 

for  the  winter.  . 

It  is  thought  that  at  least  oue  month  would  be  necessary  for  the 
tratisfer  to  the  harbors  of  refuge  of  all  the  barges  that  are  intended  to 
be  sheltered  there^  if  the  movemelit  is  to  take  place  without  confusion 
or  vexatious  delays. 

The  month  in  question  would  evidently  be  the  month  immediately 
preceding  the  closing  pf  navigation.  To  ascertain  at  what  date  this 
may  be  expected  the  lies  of  the  Cincinnati  Commercial  have  been  care- 
fully examined,  and  the  following  table,  giving  the  dates  and  duration 
of  the  stoppage  of  navigation  at  Cincinnati  during  the  last  twenty 
years,  has  been  compiled  therefrom : 


Winter. 

Navigation  sus- 
pended by  run> 

uing  ice. 

River     entirely 
closed. 

Hivor  open  and 
navigation  re- 

• 

a 
S 

Remarks. 

lSJ-'58 

No  serious  interrnption. 

No  serious  interruption ;  river  high. 

ti^^'SS    1 

1^9^*60 

Jan. 

2 

— 

Jan. 

10 

Iii^'6l        

No  serloas  interrnption. 
Do. 

1861.12 

Ue-'fi3 

No  serious  interruption  ;  river  high. 

1&6^'64 

Jan. 

4 
19 
30 
15 
30 
19 
31 

Jan. 

17 

Jan. 
Feb. 
Feb. 
Feb. 
Feb. 
Jan. 
Feb. 

25 
23 

6 
20 

5 
23 
15 

ISS4>'« 

Feb. 
Jan. 

lac-'se  

;  Feb. 

198S.'r7 

Dec 

Occasional  trips  conld  be  made. 

l8C7_'68 

Jan. 

Jan. 



Do. 

18I8-*W 

No  serions  interruption. 

No  serious  interrnption ;  river  high. 

tgR.*70 

Um^Tl               

Dec. 

34 

19 
38 
9 
27 
13 

Jan. 
Dec 
Dec. 
Jan. 
Feb. 
Jan. 

14 
24 
31 
12 

20 

4 

tt7l-T2 

Dec 

Deo. 
Dec. 
Jan. 
Jan. 
Dec. 

21 
29 
10 
30 
23 

l?7l.»73           

Dec. 

Jan. 

\  Jan. 

Dec. 

Heavy  ice  mnnlng  nntil  Febmory  6. 
No  serious  interrnption. 

l?a_T4 

l»74-*75 

I  Jan. 

12 

Jan. 

21 

Jan. 

30 

leOS-TB 

No  serions  interrnption ;  river  high. 
Ice  began  moving  oat  January  13. 

Kie-'TT 

Dec. 

9 

Dec. 

19 

Jan. 

18 

It  will  be  seen  from  the  above  that  during  nine  years  out  of  the 
twenty  examined,  or  during  45  per  ceut.  of  the  winters,  there  was  no 
stoppage  of  navigation  by  reason  of  ice.  The  earliest  stoppage  during 
the  period  in  question  was  that  of  last  winter  (1876-77),  which  began 
on  the  9tb  of  December.  T^ie  next  earliest  was  in  the  winter  of  1872-'73, 
which  began  on  the  13th  of  December.  If,  therefore,  we  make  our 
harbors  accessible  on  and  after  November  10,  there  will  always  be  at 
least  one  month  for  barges  to  enter  them. 

Coal-barges  usually  draw  6}  feet,  and  ought  to  lie  in  at  least  7  feet 
depth  of  water  to  prevent  grounding.  It  is  therefore  evident  that  the 
conditions  of  the  problem  require  that  the  proposed  harbors  of  refuge 
shall  liave  at  least  7  feet  of  water  from  the  10th  of  November  to  the  end 
of  freezing  weather. 

Ad  inspection  of  the  gauge-records  kept  at  this  city  since  June,  1858, 
shows  that  the  river  is  always  higher  in  the  latter  part  of  the  winter 
than  in  November^and  December. 

The  following  table  shows  the  dates,  since  1858,  at  which  the  river 
has  stood  at  less  than  7  feet  on  the  Cincinnati  gauge  between  the  lOth 
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of  November  and  the  3l8t  of  December,  together  with  the  correspond- 
iDg  gauge-readings: 


1858. 
Nov.  23 

/  n  \ 

6  9 
6  6 
6  4 
6  2 
6  0 

6  10 

7  7 

4  9 

4  9 

5  0 
10  0 

7  4 

6  0 

8  2 

5  1 
5  1 
4  0  1 
4  9 
4  7  i 
4  6 
4  5 
4  4 
4  3 
4  3 

4  1  1 

5  2 
4  4 

4  0  1 
3  11 
3  11 
3  11 

7  0 
19  6 

6  4 

5  10  ; 

6  9 

7  3 
6  3 
5  9 

5  7 

6  1 

8  9 

6  8 
6  9 
6  9 

6  11 

7  0| 
6  11  { 
6  8 
6  7 
6  7 
6  7 
6  7 

1863. 
Nov.  21 

1    II 
6  10 

6  11 
6  10 
6  8 
6  4 
6  1 
5  8 
5  5 
5  2 
4  11 
4  10 
4  8 
4  7 
4  5 
4  3 
4  3 
4  2 
4  3 
4  5 
4  5 
4  2 
4  0 
4  1 
4  3 
4  5 

4  9 

5  6 

6  3 

6  7 

7  2 

6  4 
6  2 
5  11 
5  8 
5  7 
5  5 

5  5 

6  0 
6  1  i 
6  5 
6  7 

6  10 

7  3 

4  11 

4  7 
4  5 
4  3 
4  4 
4  8 
4  9 
4  8 
4  5 
4  3 

1871. 
Nov.  20 

4  5 

24 

1867. 
Nov.  14 

21 

9  9 

25 

D«o.  10 

6  5 

2f> 

11 

5  10 

27 

15 

19 

5  6 

a8 

16 

13 

5  5 

a9 

17 

14 

5  4 

18 

15 

16 

5  2 

1859. 

19 

5  1 

Kov.  10 

20 

17 

4  11 

11 

21 

18 

5  0 

18 

22 

19 

5  0 

13 

23 

20 

5  2 

14 

24 

21 

22 

1      23 

6  9 

15 

25 

5  11 

16 

26 

27 

28 

5  11 

1   S::..... .:...::::. 

7  1 

1862. 

25 

7  0 

Nov.  10. 

29 

26 

6  10 

11 

30 

1      27 

6  9 

12 

Dec.  1 

26 

6  9 

13 

2 

1      29 

1877. 
Nov.  27 

8  8 

14 

3 

15 

4 

5 

Itt 

17 

6 

6  8 

18 

7 

28 

6  3 

19 

8 

29 

5  11 

20 

9 

30 

5  11 

-21 

10 

Dec.  1 

5  11 

22. 

11 

2 

6  5 

23 

12 

3 

6  7 

24. 

1869. 
Nov.  10 

4 

6  7 

25 

5 

6  4 

26 

6 

6  0 

27.. 

11 

7 

6  0 

28 

12 

8 

6  9 

Dec.  14 

13 

9 

8  4 

15 

14 

1874. 
Nov.  10 

16 

15 

17 

16 

18 

17 

3  0 

19 

18 

11 

3  0 

20 .-. 

19 

12 

2  11 

21 

20  

13 

2  10 

22 

21 

14 

2  11 

22 

15 

3  0 

1863. 

1871. 
Nov.  10 

16 

2  11 

Nov.  10 

17 

3  0 

11 

18 

19 

20 

3  1 

12  

11 

3  3 

13 ^ 

12 

3  7 

14 

13 

21 

3  5 

15 

14 

22 

23 

3  4 

16 

15 

4  8 

17 

16 

24 

4  10 

18 

17 

25 

4  11 

.    19 

18 

26 

4  10 

20 

19 

27 

8  7 

The  above  table  shows  that  the  lowest  water  during  the  period  under 
examination  was  in  November,  1874,  and  that  the  lowest  reading  was 
2  feet  10  inches  on  the  gange.  The  next  lowest  water  during  the  same 
period  occurred  in  November,  1862,  and  read  3  feet  11  inches  on  the  gauge. 
There  was  no  serious  interruption  from  ice  during  the  winter  of  1862-'63, 
and  in  the  winter  of  1874-'75  the  river  did  not  close  until  January 
12 ;  but  these  conditions  could  not  have  been  foreseen,  and  we  may  there- 
fore still  assume  that  had  ice-harbors  been  available,  coal-barges  would 
have  been  in  them  at  the  times  of  these  lowest  stages.  To  have  kept  these 
barges  from  grounding  in  the  worst  of  the  two  seasons,  the  bottom  of 
the  harbors  should  be  7  feet  below  the  lowest  gauge-reading  given  above — 
or,  in  other  words,  they  should  be  4  feet  2  inches  below  the  zero  of  the 
gauge.     It  will  suffice,  however,  to  put  them  at  an  even  4  feet  below  this 
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level,  and  this  depth  has,  therefore,  been  taken  for  the  excavation  of  the 
proposed  harbors  of  refnge. 

In  order  to  avoid  as  much  as  possible  the  construction  of  masonry,  it 
isassamed  in  the  estimates  that  the  sides  of  the  basins  will  be  paved 
slopes  instead  of  retainingwalls.  For  the  same  reason  the  entrances 
have  been  considered  as  having  paved  slopes,  althongh  masonry  walls 
would  undoubtedly  be  much  better  for  this  purpose. 

Several  localities  for  harbors,  otherwise  desirable,  are  unavailable 
because  they  are  on  the  convex  bank  of  the  river — in  other  words,  because 
tbey  are  on  the  side  where  the  tendency  of  the  currents  is  to  cause 
deposits  and  make  sand-bars.  Occasional  dredging  will  probably  be 
Dece8sar>'  in  order  to  keep  open  the  month  of  any  recessed  harbor,  even 
though  made  on  a  favorable  shore,  unless  a  scour  can  be  established 
through  it  by  means  of  a  large  and  continuous  supply  of  water  entering 
the  basin  froqti  the  land  behind.  It  would  be  hopeless  to  attempt  to 
keep  open  the  mouth  of  a  harbor  which  is  both  on  the  convex  bank  and 
is  without  an  independent  supply  of  water.  A  harbor  that  would  prob- 
^Iv  give  continuous  occupation  to  one  or  more  dredges  had  better  not 
be  attempted. 

MOUTH  OF  THE  LITTLE  MIAMI. 

A  harbor  with  an  area  of  31  acres  has  been  surveyed  on  the  right 
baok  of  the  Ohio  and  the  right  bank  of  the  Little  Miami,  at  the  mouth 
of  the  latter.  Such  a  harbor  is  indicated  on  sheet  A,  the  general  map 
of  the  harbor  of  Cincinnati,  and  is  also  shown  in  detail  on  sheet  No.  2. 
A  much  larger  area  than  31  acres  can  be  obtained  here,  if  desired,  but 
the  snr\*ey  only  included  this  amount,  and  as  there  are  some  strong  ob- 
jections to  a  harbor  at  this  locality,  it  has  been  thought  best  to  prepare 
tJie  estimate  on  the  area  actually  surveyed.  The  whole  estimated  space 
of  65  acres  can  be  obtained  here  without  difficulty. 

The  design  is  to  excavate  in  the  lower  augl^  between  the  Miami  and 
the  Ohio,  using  the  excavated  material  to  protect  the  excavation  from 
floods  in  either  river.  In  order  to  obtain  the  necessary  water-supply, 
with  sufficient  current  to  keep  open  the  outlet  of  this  harbor,  it  would 
probably  be  necessary  to  build  a  dam  across  the  Miami  an4  provide  it 
with  sluices  leading  into  the  basin.  The  outlet  would  lead  directly  into 
the  Ohio,  as  is  shown  in  map  No.  2. 

In  this  part  of  the  Ohio  the  strongest  current  is  along  the  left  shore, 
the  current  along  the  right  shore  being  con^paratively  slack.  The  Lit- 
tle Miami  has  across  its  mouth  a  bar  of  sand  and  gravel  that  is  almost 
dry  in  low  water.  It  may  therefore  be  considered  as  certain  that  an 
entrance  into  the  harbor  through  the  mouth  of  this  river  would  require 
a  large  amount  of  dredging  each  year  to  keep  it  open  at  all  stages  of 
water. 

The  amount  of  excavation  to  make  a  basin  of  the  area  of  thirty-one 
acres  would  be  2,318,800  cubic  yards,  which,  at  30  cents  per  cubic  yard, 
would  amount  to  $095,640. 

The  average  depth  of  the  excavation  would  be  41.1  feet.  The  surface 
to  be  paved  would  be  53,745  square  yards,  which,  at  $1  per  square  yard, 
would  amount  to  $53,745. 

The  cost  of  building  a  dam  across  the  Little  Miami,  and  constructing 
proper  sluices  into  the  basin,  would  amount  to  about  $00,000. 

It  must  be  borne  ia  mind  that  in  order  to  procure  31  acres  of  harbor- 
room  at  low  water,  it  will  be  necessary  to  purchase  enough  additional 
land  to  provide  for  the  sloping  sides  of  the  basiu.  In  the  case  in  hand 
this  additional  laud  amounts  to  15  acres,  thus  compelliug  the  purchase 
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of  46  acres  to  secure  a  low- water  harbor  of  31  acres.    At  an  assumed 
price  of  $100  per  acre  this  land  will  cost  $4,600. 

The  total  cost  of  a  harbor  of  refuge  at  this  point,  having  an  area  of  31  . 
acres,  would  therefore  be  $813,983,  which  is  at  the  rate  of  $26,t^58  per  , 
acre  of  harbor-room. 

CRAWFISH  CREEK. 

The  next  point  examined  is  at  the  mouth  of  Crawfish  Creek,  between 
the  railroad  and  the  river.  The  area  surveyed  is  shown  on  the  general 
map,  and  the  details  of  the  ground  on  sheet  No.  1. 

This  harbor  is  favorably  situated  for  access  at  all  stages,  as  its  outlet   . 
is  through  a  concave  bank,  passing  directly  into  the  deep  water  that  is 
always  found  near  such  banks.    There  is  no  tendency  to  deposit  along 
the  shore  near  the  mouth  of  Crawfish  Creek,  and  the  only  (iredging  that  i  ^ 
would  probably  be  required  at  this  harbor  would  be  the  removal  of  the,i^^ 
small  deposits  that  would  work  into  the  entrance  from  the  slight  eddy 
that  would  naturally  form  there. 

In  calculating  the  amount  of  excavation  at  this  locality,  and  the  b 
available  area  for  shipping,  it  was  tbouj^ht  best  not  to  pass  beyond  the  *rj 
bounds  of  the  natural  depression,  as  any  digging  into  land  whose  sur- 1^ 
face  is  on  a  level  with  the  river-bank  would  be  exceedingly  expensive  '  ; 
without  adequate  result.     With  due  allowance  for  side  slopes,  this  nat-  r 
ural  basin  gives  an  available  harbor  area  of  13  acres.    The  nature  of 
the  material  to  be  excavated  was  determined  by  boring  through  it  to  a 
depth  of  4  feet  below  low  water.    As  shown  on  tbe  niap,  the  hole    was 
sunk  in  the  bed  of  the  creek  nearest  t^  the  base  ot  tbe  hills,  whore  it 
was  thought  most  likely  that  rock  would  be  found.    No  rock  w^is  found, 
however,  and  tbe  material  for  tbe  whole  depth  proved  to  be  fine  gravel 
and  sand.    Tbe  same  kind  of  material  probably  prevails  throughout  the 
whole  area  of  the  basin. 

The  amount  of  excavation  required  for  the  harbor  proposed  would  be 
922,000  cubic  yards,  which, at  30  cents percubic  yard,wouldcost  $276,000. 
The  average  diepth  of  excavation  would  be  40.9  feet.  The  amount  of  pav- 
ing would  be  32,700  square  yards,  which,  at  $1  per  square  yard,  would 
cost  $32,700.  The  land  required  would  cost,*as  far  as  lean  learn,  about 
$700  per  acre;  19  acres  will  be  required,  and  tbe  cost  of  the  tract  would 
therefore  be  $  13,300.  i   )(   .      .^ 

Tbe  total  cost  of  aharboi^  at  this  locality  would  therefore  be  $3*^2,600, 
or  an  average  of  $24,815  per  acre  of  harbor-room.        i  -     .         - 

Should  this  part  of  tbe  city  become  thickly  populatacl  it  might  then 
be  necessary  to  cross  the  outlet  of  the  harbor  by  a  dra^w^hridge,  but  a8 
this  is  not  a  present  necessity  no  allowance  ha«  been  made  for  it  in  the 
estimates. 

MUX  OR  TAYLOR'S  BOTTOM. 

The  next  point  to  be  considered  as  we  descend  the  river  is  Mill  or 
Taylor's  Bottom,  which  lies  along  Taylor's  Creek,  between  tbe  towns  of 
Newport  and  Bellevue  in  Kentucky. 

A  report  on  tbe  proposition  to  make  a  harbor  at  this  locality  was 
made  by  me  on  tbe  5tb  of  February,  in  response  to  a  resolution  of  the 
House  of  Representatives,  dated  January  30,  1.S77*  This  report  is 
printed  as  Ex.  Doc.  No.  39,  Senate,  Fortyfourtb  Congress,  second  ses- 
sion. 

The  chief  obstacle  to  utilizing  Taylor's  Creek  Bottom  for  a  harbor  of 
refuge  is  the  sand-bar  that  lies  across  its  month,  and  which  in  low  water 
is  dry  to  within  one  square  of  the  Newport  and  Cincinnati  bridge.    This 
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» the  natural  sand-bar  of  a  convex  shore,  and  there  is  no  way  of  keep- 
ing open  a  channel  through  such  a  bar,  except  by  constant  dredging  or 
the  continual  scour  of  a  hirge  volume  of  water  issuing  from  the  mouth 
©f  the  creek.  As  the  latter  is  usually  very  nearly  dry  in  summer  and 
M,  it  WH8  manifest  that  the  natural  conditions  at  this  locality  were  an 
ingaperable  barrier  to  the  creation  of  a  practicable  harbor,  and  there- 
fore no  detailed  survey  was  made. 

MOUTH   OF   THE   LICKING. 

The  Licking  River  itself  is  much  used  as  a  harbor  of  refuge,  but  it  is 
«Mij$idered  a  hazardous  one,  as  this  stream  is  subject  to  rapid  rises  that 
sake  it  unsafe  even  in  summer.  In  obedience  to  the  act  of  Congress, 
approved  March  3, 1871,  I  made  a  survey  of  the  mouth  of  the  Licking 
»  a  harbor  of  refuge,  and  my  report  was  printed  in  Ex.  Doc.  No.  252, 
House  of  Representatives,  Forty-second  Congress,  second  session.  It 
▼agalso  reprinted  in  the  Annual  Keport  of  the  Chief  of  Engineers,  for 
1872,  pp.  420-425,  and  I  would  refer  to  these  documents  for  further 
Bformation,  merely  stating  that  the  largest  lateral  harbor  that  could 
Tell  be  made  near  the  mouth  of  the  Licking  was  estimated  to  give  an 
iTailable'areaof  9.8  acres,  and  that  itsleastcost  wasestimated  at$741,00O, 
«f  Thich  $167,000  was  the  cost  of  excavating  a  channel  through  the 
▼i(le  rock-bar  that  now  obstructs  the  mouth  of  this  river. 

WILLOW  RUN. 

The  next  point  that  reqnires  investigation  is  the  basin  of  Willow  Run, 
a  small  stream  on  the  Kentucky  side  that  enters  the  Ohio  at  the  lower 
<ir  weerern  edge  of  the  city  of  Covington.  This  location  has  the  advan- 
tage of  deep  water  at  the  mouth  of  the  creek,  and  of  being  nearly  oppo- 
se the  centre  of  Cincinnati.  The  detailed  survey  of  this  tract  is  shown 
«  sheet  No.  3. 

The  area  of  the  basin  laid  out  in  this  bottom  is  19.3  acres.    The  width 
«f  the  entrance  is  taken  at  100  feet,  except  at  the  crossing  of  Third 
itreeL     Hete  a  drawbridge  would  evidently  be  required,  and  in  order 
t9  avoid  having  so  greata  weight  as  to  require  the  use  of  steam  for  turn- 
in?  it,  the  width  of  clear  opening  has  been  placed  at  60  feet. 

The  average  depth  of  excavation  is  46.4  feet,  and  the  total  amount  to 
be  excavated  is  1,653,000  cubic  yards.  This,  at  30  cents  per  cubic  yard, 
voald  cost  $465,000.  The  total  surface  to  be  paved  is  50,700  square 
jirdft,  whi<^h,  at  $1  per  square  yard,  amounts  to  $50,700.  The  cost  of 
tie  d^W'bridge  at  Third  street,  with  its  abntments  and  pivot-piers, 
toold  be  about  $45,000.  The  cost  of  the  ground  is  an  uncertain  item, 
snofie  of  it  is  utilized  at  present,  and  its  future  value  depends  entirely 
^KMi  the  growth  of  the  city  of  Covington.  But  some  price  would  have 
to  be  paid  for  land  if  a  harbor  of  refuge  were  made  in  this  locality,  and 
terefore  I  have  placed  it  at  $2,000  per  acre,  which  is  about  the  average 
price  pat  upon  it  by  real-estate  dealers  in  Covington.  As  27  acres  would 
h  required  in  order  to  secure  19.3  acres  of  harbor-room  at  low  water, 
tke  total  cost  of  the  land  would  be  $54,000. 

Adding  these  items  we  find  that  the  cost  of  this  harbor  would  be 
(6l5,tj00  for  19.3  acres,  or  at  the  rate  of  $31,900  per  acre  of  harbor-room. 

The  estimate  is  based  on  the  supposition  that  no  rock  will  be  found 
a  excavating  to  the  required  depth.  Two  test  borings  (positions  indi- 
cted on  the  map)  were  made  to  a  depth  of  4  feet  below  low- water  level 
^hoat  encountering  any  other  material  than  alluvial  deposits  of  gravel, 
'aiHl,  and  clay. 
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MILL  CREEK. 

The  Dext  available  point  is  the  valley  of  Mill  Creek,  an  Ohio  stream: 
that  enters  the  river  in  the  lower  part  of  Cincinnati.  Both  banks  of  th  1 
stream,  within  5  miles  of  its  mouth,  are  within  the  corporate  limits  cz 
Cincinnati. 

A  resolation  of  the  Honse  of  Eepresentati  ves,  dated  January  17, 187  "3 
called  for  a. special  report  on  the  expediency  and  utility  of  construct 
ing  a  harbor  of  refuge  at  this  point.     By  direction  of  the  Chief  o 
Engineers,  I  made  such  a  report,  and  it  was  printed  as  Ex.  Doc.  'Ka. 
34,  House  of  Representatives,  Forty-fourth  Congress,  second  session.    T 
would  respectfully  refer  to  that  document  for  my  reasons  for  considering' 
a  harbor  of  refuge  in  Mill  Creek  bottom  as  impracticable.    As  a  careful 
examination  of  this  project,  made  subsequent  to  the  report  in  question, 
failed  to  develop  any  new  points  in  its  favor,  no  special  surveys  have 
been  made  in  this  bottom.    The  location  is  indicated  on  the  general 
map. 

PLEASANT  RUN,  BROMLEY. 

This  was  the  lowest  locality  examined.  Pleasant  Run  is  a  small 
stream  that  enters  the  Ohio  from  the  Kentucky  shore  at  a  point  one 
and  a  half  miles  below  the  Cincinnati  Southern  Railway  bridge.  The 
point  on  the  Kentucky  shore,  immediately  opposite  the  lower  boundary- 
line  of  Cincinnati,  is  1,500  feet  below  the  mouth  of  Pleasant  Run. 

The  available  low-water  area  for  a  harbor  in  the  valley  of  this  stream 
is  30.3  acres.  The  low  area  is  some  distance  back  from  the  river,  and 
is  reached  by  an  entrance  60  feet  in  width.  The  average  depth  of  exca- 
vation is  40.8  feet,  and  the  total  amount  is  2^031,000  cubic  yards,  whioh^ 
at  an  average  price  of  30  cents  per  cubic  yard,  would  cost  $609,300. 
The  surface  to  be  paved  is  45,000  square  yards,  which,  at  $1  per  square 
yard,  will  cost  $45,000.  As  the  mouth  of  the  run  is  now  crossed  by  a 
fixed  bridge,  this  would  h^ve  to  be  replaced  by  a  draw-bridge.  With  the 
usual  openings  of  60  feet,  such  a  bridge  would  cost,  including  masonry 
and  piers,  about  $45,000. 

Two  test  borings  were  made  to  determine  the  nature  of  the  excavatioo 
required.  Their  position  and  the  particular  nature  of  the  materials  found 
are  shown  on  the  special  map  of  the  site,  which  is  marked  sheet  No.  4» 
Both  holes  were  sunk  to  4  feet  below  ordinary  low  water,  and  they  show 
that,  to  the  depth  required,  this  basin,  like  the  others,  contains  maiuly 
an  alluvial  deposit  of  sand,  olay^  and  fine  gravel.  The  soft  clay-stoue 
exposed  in  the  bed  of  the  creek  ou  the  south  side  of  the  basin  limits  the 
harbor  on  that  side.  It  is  believed  that  due  allowance  has  been  made 
for  this  rock,  although  the  funds  allotted  for  the  work  would  not  per- 
mit sufficient  borings  to  determine  its  exact  position. 

This  harbor,  like  that  at  the  mouth  of  the  Little  Miami,  opens  on  a 
shore  where  the  current  is  not  strong,  and  where  deposits  are  likely 
to  appear  if  the  present  regimen  is  changed,  either  by  excavating  aa 
outlet  or  by  building  dikes.  It  is  therefore  probable  that  the  entrance 
to  this  harbor  would  have  to  be  kept  open  by  constant  dredging. 

The  value  of  the  land  is,  as  usual,  indeterminate ;  but  the  best  infor- 
mation puts  its  present  price  at  $50  per  acre,  and  as  41  acres  would, 
be  required,  its  cost  would  be  $2,050. 

The  total  cost  of  this  harbor  would,  therefore,  be  $701,350,  which  is^ 
at  the  rate  of  $23,147  per  acre  of  harbor-room. 
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SU3IMARY. 


Sammiog  ap  in  tabular  form  the  results  that  have  been  determined 
ibore,  we  have — 


ef  i/ 

El. 


ireni^dfiptb  of  exc«Tation feet. 

iMont  to  M  excATftted oabio  yards. 

Cam  of  excavation 

krbee  to  be  pared sqaare  yards. 

Can  of  paving 

Cm  of  dam  and  slaices 

Cm  of  Inid^a.  ..\ 

CM  of  land 

Ittd  eoet  of  harbor 

iTiilable  area acres. 

Ckt  per  acre  of  harbor 
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MiamL 


41.1 

2. 318.  HOO 

$A95, 640 

53.745 

153,745 

60,000 


4.600 

813,985 

31 

136,258 


Crsw- 
fish. 


Willow  I  Pleasant 
Ron.  Run. 


40.9 

932.000 

1376, 600 

33,700 

133,700 


13,300 

338,600 

13 

•94.830 


46.4 

1.553,000 

1465,900 

50.700 

$50,700 


45.000 
54,000 

615.600 
19.3 

$31,900 


40  8 

3, 031.  OOO 

$609,300 

45.000 

$45,000 


45,000 

3,050 

701,350 

30.3 

$33,147 


It  is  proper  to  repeat  that  there  is  no  difficulty  in  obtaining  as  much 
liarbor-room  as  may  be  needed  at  the  mouth  of  the  Little  Sliami,  al- 
tboQgh  the  survey  only  embraced  31  acres,  and  that  an  increase  in  the 
area  of  harbor  would  reduce  the  cost  per  acre  by  apportioning  the  cost 
of  the  entrance  and  of  the  sluices  among  a  greater  number  of  acres. 

Oo  account  of  the  difficulty  of  keeping  open  their  entrances,  it  is 
thought  that  neither  the  mouth  of  the  Little  Miami  nor  Pleasant  Kun 
\b  available  as  a  site  for  a  harbor  of  refuge.  Of  the  four  sites  to  which 
our  choice  is  practically  limited,  the  two  just  named  have  the  additional 
disadvantage  of  having  the  most  inconvenient  locations,  the  former 
being  above  the  upper  boundary  of  the  city,  and  7  miles  above  the 
iQspeDsioD-bridge  (which  is  practically  the  middle  point  of  the  harbor  of 
CiodDDati),  and  the  latter  about  opposite  the  lower  end  of  the  city.  The 
distance  between  the  outlets  of  these  two  projected  harbors  is  therefore 
10^  miles,  the  length  of  river  between  the  corporate  limits  of  Cincinnati 
being  9  miles. 

The  only  sites  in  this  vicinity  that  are  at  all  practicable  are  Orawfish 
Creek  and  Willow  Kun,  both  of  which  combined  would  only  give  a  harbor- 
room  of  32.3  acres,  instead  of  the  65  acres  which  our  preliminary  calcu- 
lation showed  to  be  necessary  for  the  complete  protection  of  the  shipping 
of  Cincinnati.  We  may,  therefore,  sum  up  by  stating  that  our  investi- 
gations have  developed  the  fact  that  one- half  the  shipping  of  Cincinnati 
eould  be  sheltered  in  harbors  of  refuge  at  a- cost  of  $940,000.  The  loca- 
tions of  these  two  harbors  are  very  good.  Crawfish  icebarbor,  4^  miles 
above  the  suspension-bridge,  would  be  of  convenient  access  to  the  boats 
that  frequent  the  upper  part  of  the  harbor  of  Cincinnati,  and  Willow 
Ran,  three-quarters  of  a  mile  below  the  suspension-bridge,  would  ac- 
commodate the  central  and  lower  parts  of  the  harbor. 

After  consultation  with  persons  interested  in  the  river-commerce  of 
Ciocinnati,  I  have  come  to  the  conclusion  that  it  is  unnecessary  to  pro- 
Tide  for  more  than  one-half  of  this  commerce,  as  the  majority  of  the  steam- 
boats will  remain  at  their  landings  until  the  river  closes,  trusting  that 
the  detention  will  be  slight,  or  that,  if  it  should  be  long,  they  will  escape 
injury,  as  the  greater  number  always  do  escape.  As  far  as  the  steam- 
boat-interest is  concerned,  harbors  of  refuge  are  only  needed  for  steam- 
boats that  are  not  in  commission  when  the  river  closes,  and  for  the  few 
others  that  may  be  able  to  reach  these  harbors  after  the  river  has 
frozen  up.  An  allowance  of  one-half  the  calculated  area  will  therefore 
I»robably  suffice  for  the  steamboat-interest. 
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The  chief  reason  why  the  coal -interests  desire  a  harbor  of  refuge  is 
that  they  may  obtain  secure  shelter  for  their  reserve  supply,  the  greater 
part  of  which  is  now  store'd  above  and  below  the  harbor  proper.     But 
even  with  harbors  of  refuge,  the  majority  of  coal-owners  would  always 
keep  a  large  number  of  barges  at  their  landings  all  winter  in  order  to 
meet  the  ordinary  demands  of  consumers.    For  this  reason,  I  think: 
that  one-half  of  the  estimated  harbor-room  would  suffice  for  the  coal- 
interest.     It  follows  from  the  above  that  the  projected  harbors  at  Craw^- 
fish  Creek  and  Willow  Run  would  probably  suffice  to  contain  all  tho 
boats  that  would  use  them  if  constructed. 

OTHER  METHODS  OF  PROTECTION. 

This  report  would  not  be  complete  were  it  to  omit  to  mention  otb^r 
methods  of  protection  for  boats  that  cannot  or  will  not  leave  their  laad- 
ings  and  enter  an  artificial  ice-harbor. 

Ice-breakers, — In  the  pools  of  the  Monongahela,  where  many  coal•bo»t:^^ 
and  barges  are  harbored,  protection  from  ice  is  secured  by  icebreaker«- 
These  are  usually  spur-dikes,  projecting  at  right  angles  from  the  baofe 
and  extending  into  the  river  far  enongh  to  cover  as  wide  a  front    of 
barges  as  it  is  intended  to  shelter.    These  spur-dikes  are  not  continuous 
structures,  but  consist  of  a  line  of  disconnected  cribs  filled  with  stone^v 
and  hating  intervening  spaces  usually  as  wide  as  the  cribs  themselves- 
The  object  of  these  openings  is  to  give  passage  to  the  current  so  as  to 
prevent  shoals  from  forming  under  the  lee  of  the  cribs.    The 'down  ^ 
stream  faces  of  the  cribs  are  vertical,  and  the  up-stream  faces  have  m^ 
very  gentle  slope,  so  as  to  reduce  as  much  as  possible  the  shock  of  ic& 
and  drift. 

JSuch  structures  at  the  upper  end  of  every  coal-landing  would  greatly 
reduce  the  danger  from  ice.  The  best  possible  icebreaker  would  be  one 
that  could  be  put  in  place  in  the  autumn  and  be  removed  in  the  spring. 
It  would  thus  give  protection  when  protection  is  needed,  and  would  be 
out  of  the  way  at  times  when  its  tendency  to  form  a  shoal  below  it 
would  be  a  decided  objection.  Such  an  ice-breaker  is,  however,  yet  to 
be  devised. 

Sheer-booms. — The  United  States  river-monitors  that  lay  so  long  at 
Mound  City  were  protected  from  ice  and  drift  by  a  sheer-boom  of  heavy 
iron-plated  timbers  that  was  attached  to  the  shore  at  a  point  above  the 
fleet,  and  extended  down  far  enough  to  cover  the  boats  to  be  protected 
by  it.  This  system  is  free  from  the  objection  of  causing  deposits  below 
it,  and  it  seems  worthy  of  serious  consideration  as  a  method  of  protect- 
ing steamboats  and  model  barges.  The  shock  of  a  field  of  ice  against 
SQch  a  boom  would  be  at  once  transmitted  to  the  boats  behind  it,  but 
it  would  be  distributed  over  so  great  an  area  as  to  act  rather  as  a  pusli 
than  as  a  blow.  The  injury  to  steamboats  is  usually  caused  by  the  im« 
pact  of  the  corner  of  an  ice-field  against  a  small  part  of  the  hull  that 
yields  to  the  shock,  and,  by  admitting  water,  causes  the  boat  to  sink. 
The  same  blow  distributed  over  a  wide  surface  of  the  same  hull  would 
be  successfully  resisted. 

For  coal  boats  and  barges  the  icebreakers  are  apparently  better  than 
sheer-booms,  as  they  afibrd  much  more  reliable  means  of  fastening  the 
fleet. 

Harbor-boat — A  harbor-boat  that  could  be  relied  upon  to  break  up 
the  harbor-ice  whenever  such  a  course  was  deemed  advisable,  would, 
at  times,  be  very  useful.  Whether  its  occasional  use  would  justify  it« 
constant  expense  is  a  question  that  is  open  to  argument.    The  strongest 
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point  against  SQch  a  boat  is  the  fact  that  the  city  of  Saint  Louis  built 
one,  and  after  a  trial  of  a  few  seasons  ordered  it  to  be  sold.  In  any 
erent,  the  construction  of  ice-breakers  and  sheer-booms  to  protect  either 
pablic  or  private  landings  in  Cincinnati  does  not  seem  to  be  a  proper 
work  for  the  general  government  to  undertake,  and  the  purchase  and 
management  of  a  har^r-boat  apparently  falls  into  the  same  category. 

Dike  at  Four-Mile  Bar, — It  has  been  strongly  asserted  by  several  Oin- 
cinnatl  coal-dealers  that  the  government  dike  at  Medoc,  eighteen 
and  a  half  miles  below  the  suspension-bndge,  has  done  them  consid- 
erable indirect  injury,  by  causing  ice-gorges  to  begin  at  that  point,  and 
then  gradually  back  up  into  the  harbor  of  Cincinnati,  which  thus  be- 
comes closed.  They  have  suggested  that  if  a  similar,  but  slightly 
higher,  dike  were  built  at  Four-Mile  Bar,  ten  miles  above  the  suspension- 
bridge,  it  would  cause  the  nver  to  gorge  at  that  point  before  it  did  at 
Medoc,  and  that  the  effect  would  be  to  hold  back  the  running  ice  so  that 
the  Medoc  gorge  would  not  receive  sufficient  re-enforcements  to  enable 
it  to  extend  back  to  Cincinnati. 

The  theory  is  plausible,  and  ought  to  be  tested,  for  the  reason  that 
Foar-Mile  Bar  is  greatly  in  need  of  improvement  by  dikes,  being  one  of 
the  worst  bars  on  the  river,  and  one  that  has  often  been  selected  for 
improvement,  but  laid  aside  for  lack  of  funds.  Dikes  at  this  point  are 
a  necessity  of  commerce,  whether  they  hold  back  ice  or  not. 

CONCLUSION. 

In  closing  this  report,  it  seems  proper  to  add  that  the  chief  cause  of 
the  great  expense  of  any  ice-harbor  at  Cincinnati  is  due  to  the  great 
oscillation  in  the  river-surface.  Three  of  the  low  areas  which  have  been 
examined  average  twenty-seven  feet  below  the  level  of  extreme  high 
water,  which  fact,  considered  Jby  itself,  would  seem  to  indicate  that  but 
a  small  depth  of  excavation  would  transform  any  one  of  them  into  a 
harbor  of  refuge ;  but  when  we  learn  that  extreme  high  water  at  Cin- 
cinnati reads  sixty-four  feet  on  the  gauge,  and  wheii  we  recall  the  fact 
that  our  preliminary  investigation  showed  that  we  must  excavate  our 
harbors  to  a  depth  of  four  feet  below  the  zero  of  this  gauge,  or  to  a 
depth  of  sixty-eight  feet  below  high-water  mark,  we  reaidily  perceive 
how  a  level  of  twenty-seven  feet  below  high  water  is  compatible  with 
an  average  excavation  of  forty-one  feet. 

For  the  maps  which  accompany  this  report  I  am  indebted  to  Mr.  Wil- 
liam Weston,  assistant  engineer,  and  to  his  assistant,  Mr.  L.  Petitdidier. 
To  the  former  I  am  also  indebted  for  the  preparation  of  the  very  complete 
statistics,  the  collection  of  which,  from  innumerable  sources,  required 
an  unusual  amount  of  patience,  industry,  and  perseverance. 

Bespectfully  submitted. 

WILLIAM  B.  MEEEILL, 

Major  of  Engineers. 

Brig.  Gen.  A.  A.  Hiimphbeys, 

Chief  of  Engineers  United  States  Army. 

H.  Ex.  41 2 


4dth  Congress,  (    HOUSE  OF  KEPRESENTATIVES.    (  Ex.  Doc. 


2d  Seman, 


i 


No.  42. 


GOXTIXGENT  FUND  OF  INTERIOR  DEPARTMENT. 


LETTER 


FROM 


THE  SECRETARY   OF    THE   INTERIOR, 


TRANSMITTING 


Iktailed  account  of  the  expenditure  of  the  contingent  fund  of  that  depart- 
ment. 


FiBRCARY  5,  1878. — Referred  to  the  Committee  on  Expendihiros  ia  the  Interior  Depart- 

meut  and  ordered  to  be  printed. 


Department  of  the  Interior, 

Washington^  D.  C,  January  30,  1878. 

Sir:  I  have  the  honor  to  transmit  herewith,  as  required  by  section 
ld3of  the  Revised  Statutes,  statements  of  the  expenditures  of  the  cou- 
tingent  funds  of  the  several  bureaus  of  this  department  for  the  fiscal 
year  ending  June  30,  1877. 

I  am,  sir,  very  respectfully, 

C.  SCHURZ, 

Secretary. 

Hon.  Samuel  J.  Randall, 

Speaker  of  the  United  States  House  of  Representatives. 


DEPARTMENT  OF  THE  INTERIOR. 

^^*^nt  of  expenditures  on  account  of  the  contingent  fund  of  the  Secretary's  Office^  Depart- 
ment of  the  Interior  t  for  the  fiscal  year  ending  June  30,  1877. 


Date. 


1??6. 
^>1t  39 
A4  2 
S 
3 
4 
5 

I 

H 

17 

19 


From  whom  purchased. 


Natnre  of  pnrchaaes,  &c. 


G.M.  Wight 

Gbeen  ^Oibom , 

George  Ryneal,  jr 

E.  J.  EUyward 

Atlantic  and  Pacific  Telegraph  Co 

EreningStar 

Adams  jSxpreae  Company 

do 

BL  J.  Hart 

W.  H.  &  O.  H.  Morrison 

C.H.  Emerson  Sc  Co 

Metropolitan  Railroad  Company  . . 


Furniture .' 

Livery  

Purifying  powder , 

Wasli  ing  towels 

Telegram 

Advertising , 

£  xpressage 

do , 

Insect  powder  and  bellows >. 

Book -case 

Snbscriptiont  o  Business  Guide  of  Washing- 
ton. D.  C. 
Car  tickets 


Amount. 

134  00 

25  00 

38  00 

5  31 

25 

75  00 

80 

40 

5  50 

SO  00 

5  00 

10  00 


i 


CONTINGENT   EXPENSES   OF   INTERIOR   DEPARTMENT. 

Statement  of  expenditures  on  account  of  the  contingent  fund^  ^c. — Continued. 


Date. 


From  whom  parchased. 


Xature  of  puFohaaea,  &o. 


An 


1876. 
Aug.  30 
38 
39 
30 
31 
1 


Sept 


Oct. 


Nov. 


Deo. 


4 

5 

5 

6 

6 

7 

9 

14 

14 

18 

25 

27 

27 

28 

30 

30 

30 

30 

30 

30 

5 

13 

13 

14 

14 

16 

16 

20 

20 

23 

24 

25 

26 

26 

37 

28 

30 

31 

1 

1 

3 

4 

10 
13 
14 
15 
16 
16 
17 
20 
23 

23 

24 

25 

27 

28 

29 

1 

2 

2 

2 

4 

6 

7 

8 

8 

11 

12 

13 

n 

14 
16 


Adams  Express  Company 

We«t«rn  UDion  Telegiaph  Co 

E.M.Whitaker 

William  Ballantyne 

Beojamin  Moten 

Thomas  Norfleet 

Adams  Express  Company 

E.  J.  Hay  WBi-d 

Gheen  &.Osborn 

Robert  Beall 

£.Q.Gunson  &.Co 

Atlantic  and  Pacific  Telegraph  Co 

Joseph  L.  Savage 

L.H.  Schneider 

George  "Wooldridge  

Z.D.Gnman 

James  St.  John  Stationerv  Co 

Western  Union  Telegraph  Co 

William  H.  Dempsey 

John  C.  Hogan 

Washington  Fast  Freight  Line  . . . 

Willet  &  Libbey 

Adams  Express  Company 

Great  Falls  Ice  Company 

Gheen  &,  Osborn ! 

B.  W.  Reed's  Sons 

E.  J.  Hay  ward 

L.  H.  Sclineider 

Atlantic  and  Pacific  Telegi-aph  Co. 

J.  G.  Weaver 

G.W.Jov 

Adams  !^xpress  Company 

George  W.  Knox 

Solomons  Sc  Chapman 

Joseph  L.  Savage ; 

G.M.Wight 

Adams  Express  Company 

George  Herbert 

Western  Union  Telegraph  Co 

Joseph  Dixon  Crocibie  Company  . 

American  Library  Jonmal  Co 

George  C.  Maxnard 

Meti-opolitan  Railroad  Company  . . 

Henry  Compton 

J3enJamiQ  Moten 

Adams  Express  Company 

B.  W.  Reed's  Sons 

W.  D.Wyvill 

Gheen  Sc  Osborn 

Henrv  Badger  

Willet  &  Libbey 

W.D.Allen 

E.  J.  Hay  ward 

Atlantic  and  Pacific  Telegraph  Co 

Solomons  &  Chapman 

George  D.  Wood 

Herman  Banmgarten 

Washington  and  Georgetown  Rail- 
road Company. 

Westei-n  Union  Telegraph  Co 

Henry  Badger  

Walter  Allen 

Perrv  &  Bro 

The  Nation 

A.  D.  F.  Randolph 

D.  Appleton  &  Co 

Gheen  &,  Osborn. 

do % 

William  Smith 

George  Herbert 

W.S.  Mitchell 

Henry  Badger 

E.  J.  Hay  ward 

George  W.  Knox 

William  Batlantyne 

Franklin  Telegraph  Company 

G.N.  Rider 

John  McDermott  &  Bro 

Georsre  C.  Maynartt 

The  Pyramid  Pin  Company 


Expresaage 

Telegrams 

Baling  pens  and  envelopes 

Stationery , 

Paste 

Hamessand  repairs 

Expresaage 

Washing  towels , 

Livery  

Stationery 

Books 

Telegrams 

Shears 

Scales,  screws,  and  locks 

Soap 

Gum  arable  and  feather-dusters 

Stationery 

Tel  egram  s 

Stationery , 

Recovering  awning 

Freight 

Lumber 

Expressage 

Ice 


Livery  

Brooms,  soap,  sponge,  and  baskets 

Washing 'towels 

Haj*dware 

Telegram  s 

Putting  down  carpets 

Horseshoes 

Expressage 

Fi-eight 

Stationery 

Hardware 

Furniture 

E.xpressage 

Books 

Telegrams 

S  ta  t  ion  ery , 

Subscription 

Repairing  battery 

Car  tickets 

Cartage 

Paste 

Expressage. 

Sundries 

New  grate  and  repairs 

Livery 

Cartage 

Lumber 

Books 

Washing  towels 

Telegrams 

Stationery 

Cartage 

Stamp. , 

Car  tickets 


Telegrams 

Cartage 

Books 

Cotton 

Subscription 

Books 

do 

Horse 

Livery 

Repairs 

Books 

Carpeta 

Cartage 

Washing  towels. 

Freight 

Stationery 

Telegrams 

Books 

Repairs 

do 

Pius 


I 


C05TWOENT   EXPENSES   OP   INTERIOR   DEPARTMENT. 
Statemmt  of  ezpendUuret  on  account  of  the  contingent  fund,  ^c. — Continaed. 


Dite. 


]).«.  18 

15 

» 

30 
3D 
30 
39 
30 
» 
30 
30 
30 
10 
30 
30 
30 
15 
15 
16 

\?r,. 

Ub.   9 

8 

8 

10 

10 

10 

11 
11 

u 

15 
15 
17 

a 
» 

27 
27 
9 
1 
1 
2 
3 
3 
3 
3 


From  whom  parchand. 


Nature  of  porchaaea,  He. 


F«i 


Ktf 


S 
8 
B 

10 
13 
U 

16 
SO 
» 
XI 

» 
V 
1 
1 
I 
7 

i 

7 

S 
9 
10 
10 
ID 
JJ 
12 
U 
15 
15 
lj| 
17 1 
19 


1.  Q.  Ganmii  &  Co 

G«»»rgc  W.  Kuox 

M.  Jacobs 

Wettarn  Union  TeloCTaph  Co. . . 

W.H.NaUey 

Hamilton  Si  Pearson 

Robert  Benll 

Gbean  it.  Oabom 

Tbomaa  Norfleet 

Great  Falla  loe  Company 

William  Balhuitjne 

A.  D.  F.  Baodolpb 

E.  H.King 

H^ropolitan  Railroad  Company 

K  W.  Read's  Sona 

P.  Wilton  and  others 

Daniel  Kolb 

E.  M.  WhitUker  dt  Son 

George  C.  Maynard 


Erening  Star 

£.  J.  Hayward 

Adams  Expreaa  Company 

L.  H.  Schneider 

John  Harkriter 

D.  S.  HofTard.  agent 

A.  D.  F.  Randolph 

E.  Morriaon 

Shmedtie  Brothers 

G«orge  W.  Knox 

B.  C.  Jones 

George  Wooldridga 

Adams  Express  Company — 

Atlantic  and  Paoifkc  Telegraph  Co 

W.  H.  Deropaey 

G.N.  WbitUngton 

J.  Bradley  A&ms , 

Adams  Expreaa  Company 

Francis  Miller 

J.  W.  Gregory , 

Gheen  &  Osbom 

>tation*l  Repablioan 

do 

E.  J.  Hayward 

John  C.Parker 


George  "W.  Knox 

George  Herbert 

R.  McMarray 

J.  Bradley  Adams 

Adams  Express  Company 

Metropolitan  Railroad  Company  . 

J-  Bradley  Adams 

McHenaway  &  Co 

W.H.I>empaey 

GN.  Rider 

W.W.Farr 

George  W.Knox 

R  Jones 

C.H.Xour9e&Co 

B.  W.  Beed's  Sone 

Gheen  &0«born 

Robert  Beall 

George  W.Knox 

E.J.Hayward 

George  Wooldridge 

Robert  Beall 

thomaii  Bowie 

JO.  MeBride 

Willet&Libbey 

John  Markriter 

W.  H.  Dempsey 

Adams  Express  Company 

L  H.  Schneider 

William  Ballantyne 

E.  Morrison 

Joeeph  I^  Savage 

Adams  Express  Company 

S.  J.  ICeeks 

Stauley  Rule  and  Level  Comiuiay 


Books 

Freight 

Stationery 

Telegrams 

Repairs 

Orate-fender 

Books 

Harness,  livery,  and  borsetihoes 

Harness 

Ice , 


Books  

do 

Repairs 

Car  tickets 

Snndries 

Cleaning  snow 

Sundries 

Stationery 

Electric  bell... 


Subscription 

Washing  towels 

Expreeoage 

Hardware 

Shade 

Book 

Books 

Stationery 

R«^irs 

Freight 

Repairs 

Soap 

Expressage 

Telegram  s. 

Stationery 

J^QQl^a 

City  Directories !.!...!*!!... !!.!!.......... 

Expressage 

Bi-ushea 

Pails 

Livery  and  repairs 

Subscription 

, do 

Washing  towels 

Subscription   to   New   York    Herald   and 
Tribune. 

Freight 

Books 

Leather  straps 

Stationery 

Expressage 

Car  tickets 

Stat  i  onery 

Book 

Stationery 

Books 

Repairs 

Freight 

Book 

Gum  camphor 

Snndries 

Livery  and  repairs 

Books 

Freight 

Wash ing  towels 

Soap 

Atlas 

Cartage 

Map 

Lumber 

Gold-wire  cord  and  screw-eyes 

Stationery 

Expressage 

Hardware 

Books . .  

Stationery '. 

Hardware 

Expressage 

Repairs 

Rulers 


Amount. 


13  60 

I  53 

lOd  00 

1  i« 

S  00 

11  00 

4  00 

106  50 

26  00 

53  08 
8  80 

36  48 
n  00 
10  00 

37  93 
51  80 

7  90 

209  80 

46  00 


3 
4 


64 
35 


2  30 
85  11 

3  00 

4  35 
16  00 
10  53 

8  00 
50 

10  00 
33  50 

30 

3  39 

45  00 

45  00 

35  00 

80 

11  00 
6  00 

31  75 
8  00 


8 
5 


00 
53 


34  OO 

1  OO 

3  00 

66  00 

39  55 

55 

10  00 

145  83 

1  SO 

34  56 


4 

5 
1 
4 


00 
00 
00 
35 


15  00 
13  80 

29  00 
4  50 

50 

4  65 

36  OU 

30  00 
50 

33  00 

8  05 

11  73 

00  00 

90 

7  98 

47  00 

13  68 

e8  75 

90 

3  00 

15  20 


CONTINGENT    EXPENSES    OF   INTERIOR    DEPARTMENT. 
Statement  of  expenditures  an  account  of  the  contingent  fund  j  j-c. — Continued. 


Date. 


Xatnre  of  purchases,  dec. 


An 


Apr. 


1877. 
Mar.  19 
21 
22 
S2 
22 
23 
23 
23 
31 
31 
31 
31 
31 
24 
24 
20 
27 
27 
2fl 
30 
31 
7 

7 
9 
10 
12 
13 
17 
19 
19 
20 

21 

21 

2:< 

23 

26 

26 

27 

27 

30 

2 

2 

3 

3 

4 

5 

5 

7 

9 

10 

12 

14 

15 

16 

17 

17 

19 

21 

21 

2^ 

22 

22 

24 

24 

25 

28 

31 

Juue    1 

1 

2 

4 

4 

6 

6 

7 

7 

7 

M 

8 


May 


Germond  Crandell 
McFarland  &.  Stephenson 
Wis  wall  &.  6vun  . 
A.  U.  F.  Randolph 
A.  Hoen  &.  Co 
Atlantic  and  Pacific  Telegraph  Co 
do 

J.  W.  Boteler  4t  Bro 

George  C.  Maynard 

Gheen  ic  Osbom 

W.  H.  Dempsey 

do 

Great  Falls  Ice  Company 

Western  Union  Telegraph  Co 

Dobler,  Midge  Sc  Chapman 

George  Wooldridge 

Metropolitan  Kailroad  Company  . . 
"W.B.  Moses 

A.  Arend 

George  Wooldridge 

B.  W.  Reed's  Sons ••• 

W.H.Nftlley 

John  McDermott  &.  Bro 

J.  B.  Adnms 

George  W.Knox 

E.  Q.  Ganson&  Co 

Atlantic  and  Pacific  Telegraph  Co. 

Norris  Peters 

William  Ballantyne 

Virginia  Sentinel 

W.C.Lycett 

Washington  and  Georgetown  Rail- 
road Corapanv'. 

W.H.Nalley 

J.  M.  Schriver 

Thomas  Bowie 

Ida  Brumdgim 

E.H.King 

J.  F.  Gedoey 

Mohan  Bros 

Metropolitan  Railroad  Company.. 

A.  H.  Stockman 

Gheen  &  Osborn 

E.J.  Hayward 

William  BalUinty no 

do 

Charles  Fischer 

Gheen  &.  Osborn 

J.  Distamell 

J.  CLaing 

Solomons  &  Chapman 

George  Wooldridge 

Armour  &.  Montrop 

Adams  Express  Company 

Lock  wood,  Brooks  &  Co 

Western  Union  Telegraph  Co 

do 

W.W.Nottingham 

James  H.Stone 

Leonard  Scott  Pabliahing  Co 

Wash.  B.  Williams 

J.  Gotthelf 

George  Wooldridge 

Atlantic  and  Pacific  Telegraph  Co 

S.  Oppenheimer 

Reissner  6c  Jenks 

J.  F.  Gedney 

Mrs.  J.C.  l^atton 

M.  E.  Mann 

Gheen  &  Osborn 

George  C.  Maynard  ^. 

J.  G.  Weaver 

E.  J.  Hayward 

B.  W.  Reed's  Sons 

L.  H.  Schneider 

John  Markrlter 

Metropolitan  Railroad  Company  . . 

Thomas  Norfleet 

M.  G.  Copelaud 

W  illiam  Ballautyne 


Books 

Cartage 

Towels 

Books 

Lithographing 

Telegraphing 

do 

Sundries , 

Repairs 

Livery  and  repairs 

Stationery 

do 

Ice 


Telegrams 

Stationery 

Soap  and  sponge 

Car  tickets 

Furniture 

Rubber  stamp,  ink,  and  pad. 

Soap  and  sponge 

Baskets 

Repairs 

do 

Books 

Freight 

Books 

Telegrams 

Photolithographing 

Books 

Advertising 

Making  boxes 

Car  tickets 


Repairs 

Book 

Cartage 

Book 

Walnut  case 

Engraving  and  stamping. 

Stationery 

Car  tickets 

Book 

Livery 

Washing  towels 

Stationery 

Books 

Repairs 

Horse 

Books 

do 

do 

Soap  and  siK>nge 

Painting 

Expressed 

Books 

Telenams 

Sawdust 

Ink 


Subscription  to  British  Quarterly  Review 

Furniture 

Fans 


Combs  and  brushes 

Telegrams 

Microscope 

Water-oooler 

Stamping  paper  and  enveloi>e8. 

Books 

Book 

Livery  and  repairs 

Repairs 

do  

Washing  towels 

Tumbler  s 

Hardware 

Miscellaneous 

Car  tickets • 

Harness 

Awnings 

Books 

Stationery 


COSTINGENT   EXPENSES   OP   INTEBIOR    DEPARTMENT. 
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Statment  of  expenditures  on  account  of  the  contingent  fundj  i§'c.—Cont\n\\ed. 


lUte.  From  whom  parchased. 


Nature  of  purchases,  6i.c. 


Jas(  9 
II 
11 
12 
12 
13 
H 
15 
15 

le 

16 

a 

» 

27 

27 

27 

27 

S9 

29 

30 

» 

30' 

39 

30 

30 

30, 

^1 

301 

30! 
30 

30! 

30{ 

30 

30 

30 

30 

» 

» 

30 

30 

illy   9 

13 

21 
Alt  16 

Hn 

30 


1.  H.  Kinc 

George  Wooldridge 

W.Rifoses 

H.F.Beecher 

f  Weitern  Union  TelepTiph  Co 

Franklin  Telegraph  Company 

Solomons  &  Chapman 

Jowph  L.  Savai^e 

E.W.  Woodruff 

George  Hill , 

Hohon  Brothers 

Germond  Crandell 

E.lLWhittoker 

J.  Bradley  Adams 

Aduns  £xpre98  Company 

Geoi^  C.  Maynu^ 

William  Ballantyiie 

George  Wooldridge 

John  C.  Hogao 

W.H.  &;  O.  H.  Morrison 

W.  8.  Mitchell 

W.B.  Moses 

Robert  Beall 

George  Herbert 

G.W.Joy 

J.  L.  Ont^rdonk 

G.M.  Wight 

William  Ballantyne 

Gheen  &.  Osbom 

John  McDermott  &  Bro 

do 

A.  H.  Stockman 

Gebbie  &,  Barrie 

Great  Falls  Ice  Company 

£.J.Hayward 

Evening  Star 

W.W.Farr 

G.W.Joy 

J.W.Boteler&  Bro 

Atlantic  and  Pacific  Telegraph  Co. 

W.H-Boyd   

Wtttem  Union  Telegraph  Co 

John  Markriter , 

W.R  Williams 

Solomons  Sc  Chapman 

A. D.F.Randolph  4t  Co 

E.W.Woodniff 

Thomas  Norfieet 


Deftk  and  repairs. 

Sosp 

Furniture. 

Stationery 

Tele|[;ram8 

do. 
Stationery  . 
Hardware.. 
Fileholdors 
Stationery  . 

do 

Books 

Stationery  . 

do 

Expressago . 

Repairs 

Stationery  . . 


Soap 

Repairs 

Books 

Carpets  and  matting 

Fnrnitnre 

Books 

do 

Horseshoes 


Map 

Fnrnitnre 

Books 

Livery  and  repairs 

Wagon 

Repairs 

Books 

do 

Ice 

Washing  towels . . . 

Snbscription 

Repairs 

Horseshoes 

Misceilaneooa 

Telegrams 

Directories 

Telegrams 

Screen*  

Furniture* 

Stationery* 

Books* 

File-holders* 

Repairs* 


Amonnt  expended 

Balance  on  hand  unexpended. 


Amonnt. 

1167  50 

15  00 

46  50 

15  56 

7^7 

57 

60  91 

21  00 

330  00 

3  10 

94  37 

5  80 

49  ao 

62  03 

25 

10  50 

39  43 

34  00 

9  50 

73  00 

417  67 

50  55 

3  00 

3  60 

4  00 

I  00 

SO  00 

11  40 

54  00 

160  00 

6  00 

1  00 

14  OO 

5;i  64 

5  94 

3  64 

8  OO 

4  50 

36  30 

35 

14  00 

11  14 

3  00 

14  00 

19  35 

3  00 

73  33 

8  00 

9,963  77 

36  83 

Amonnt  appropriated. 


10,000  00 


*  These  accounta  were  contracted  during  fiscal  year  ending  June  30,  1877. 

^^"^  <"/  expenditures  on  account  of  the  contingent  fund  of  the  General  Land  Office  for 

the  fiscal  year  ending  June  20, 1877. 


Amount. 


faljl5 

31 
21 
22 


H 


31 
1 
i 
3 
3 
< 

5 

7! 


J.G.  W«iver 
'  J.  Brsdley  Adams 
•Junes  Hudson 

J.G.  Weaver 

'• do  ........................... 

j  Chmniele  Publishing  Company  . . . 

I  Hoff  ^Thomas 

JohnC.  Hogan 

8.  M.  Baldwin 

B.J.Hayward 

Atlantic  and  Pacific  Telegraph  Co. 

J.  G.  Weaver 

Germond  Crandell 

Adaras  Express  Company 


Repairing  furniture 

Stationery 

Painting  rooms 

Repairing  furniture 

File-cases 

Six  months'  subscription  to  Chronicle 

Misoellaneons 

Awnings  and  repairs 

Reports 

Wsshing  towels 

Telegrams 

Painting  cases 

Stationery  

Freight 


019  56 

109  OO 

300  00 

106  75 

250  00 

5  00 

27  33 

55  00 

3  00 

7  47 

5  40 

60  00 

1  40 

8  40 

i 


CONTINGENT   EXPENSES   OF    INTERIOR   DEPARTMENT. 
Statement  of  expenditures  on  account  of  the  oontin^ent  fund^  <f*c. — CootiDaed. 


Date. 


Sept 


Aug.  9 
9 
18 
18 
31 
•  28 
S9 
30 
1 
1 
5 
6 
8 
9 
9 
13 
13 
14 
25 
27 
28 
30 
30 
30 
30 
30 
5 


Oct. 


Nov. 


Dec. 


From  whom  purchased. 


Nature  of  purchase!,  &c 


6 

fi 

9 

9 

11 

12 

13 

14 

14 

16 

18 

21 

21 

25 

26 

28 

28 

1 

1 

2 

2 
3 
3 
4 
7 
8 
14 

14 

15 
15 
16 
17 
18 
21 
21 
22 
24 

25 
4 
5 
6 
8 
8 
#11 

15 

16 
19 
26 
26 


Herman  Baumf^arten 

Mohnn  Bros 

J.  Bradley  Adams 

J.G.  Weaver 

H.  Bauminrten 

Western  U nion  Telegraph  Ck> 

E.  M.  Whhtaker 

£.CScidmore 

Robert  Beall 

Hoff  Sc  Thomas ^ 

E.  J.  HajTward 

J.  G.  Weaver 

Solomons  &  Chapman 

Henry  K.Cmit 

Lorenzo  Rice , 

Adams  Express  Company , 

Atlantic  and  Pacific  Telegraph  Co. 

L.  H.  Schneider '. 

W.H.Brereton 

Western  Union  Telegraph  Co 

George  Wooldrldge 

James  Cooper 

John  Markriter 

Hoflf  d&  Thomas 

Vernon  Brotheis 

Great  Falls  Ice  Company 

£.  J.  Hayward 

John  Sbelton 

Adams  Express  Company 

Solomons  &.  Chapman 

W.  H.Dempsey 

John  G.  Weaver 

William  Ballantyne 

Atlantic  and  Pacific  Telegraph  Co. 

Mohnn  Bros 

John  C.  Hogan 

E.  M.  Whlttaker 

WiUiam  S.  MitoheU 

John  G.  Weaver 

John  Pitt 

WMtem  Union  Telegraph  Co 

W.S.  Mitchell 

H.N.Copp 

Jolias  Bien 

Hoff  &  Thomas 

Mohnn  Bros 

John  W.  Jones 


Am 


H.K.Cruit 

N.Cole 

AV.D.Wyvill 

J.  G.  Weaver 

Adams  Express  Company 

George  H.  Choate 

£.  Killpatrick 


J.  K.  Walsh I 

W.  W.  Nottingham 

E.  J.  Hay  ward ' 

George  Wooldridge 

Alexander  R.  Shepherd  &  Co 

Atlantic  and  Pacific  Telegraph  Co.i 

Western  Union  Telegraph  Co ■ 

G.  N.  Whittington I 

Robert  Beall 

M.  M.  Kaighu 


J.  G.  Weaver 

Walter  Allen 

J.  W.  Boteler  &  Bro 

Adams  Express  Company. . . 

E.  J.  Haj'ward 

Morgan  Envelope  Company 

WilUam  Ballantyne 

John  Jones 


J.  G.  Weaver 

D.McClelland 

George  C.  Maynard 

Western  Union  Telegraph  Co. 


Dating  stamp  and  brass  dies 

Stationery 

do 

Repairing  furniture 

Counter 

Telegrams 

Stattouery 

Book-cases 

Stationery 

Spittoons,  washbowl,  hair-brushes  Sc  eombs^ 

Washing  towels 

Two  walnnt  window-cases 

Stationery 

Plumbing 

Cleaning  carpets 

Expresaage 

Telegram 

Blanks  and  locks 

Ink-pads  and  ink 

Telegrams 

Chamois-skins,  sponges,  &c 

Paste 

Window-shades  and  fixtures,  and  repairs... 

Miscellaneous 

Stationery 

Ice 

Washing  towels 

Cartage 

Expressage 

Stationery 

do 

Making  and  repairing  fumlture 

Stationery 

Telegrams 

Stationery 

Repairing  awnings 

Atlas 

Matting,  oil-cloth,  and  mats 

flaking  and  repairing  furniture 

Transportation 

Telegrams 

Carpets 

United  States  Mining  Decisions,  18  copies  .. 
Printing  3,000  copies  Geographical  Atlas. . . 

Coal-hods,  dust-brushes,  and  dustpans 

Stationery 

Expenses'  as  special  agent  General  Land 
Office. 

Plumbi  ng 

E  X  press 

Repairing  and  reletting  grates 

Making  and  repairing  furniture 

Expressage 

Stationery 

Expenses  as  special  agent  General  Land 

omce. 

do 

Sawdust 

Washing  towels 

Hnir-brushes  and  combs 

Chandelier  and  globes 

Telegrams 

do 

Horae-railroad  tickets , 

Parchment  paper 

Expenses  as  special  agent  General  Land 
Office. 

Making  and  repairing  furniture 

Mechanical  Dictionary 

Lamps,  chimneys,  and  oil 

Freight 

Washing  towels 

Stationery 

do 

Expenses  as  special  agent  General  Land 
Office. 

Making  furniture 

Printing  and  engraving 

Speaking-tubes,  electric  wires,  and  bells  — 

Telegrams 


1 
3 


CONTINGENT   EXPENSES   OF   INTERIOR   DEPARTMENT. 


Skkmast^f  expeit(!ifiire«  on  account  of  the  contingent  fund,  ^c— Continaed. 


f«b. 


Xif 


8 
10 
15 
16 
16 
17 
SI 
21 
% 
S9 
JP 
31 
31 


DUei 


mi 

30 
31 
31 
31 
31 
31 
31 
31 
31 
31 
31 

31 
31 

m. 

k  9 
9 
10 
11 
13 
13 
13 
17 
17 
1? 

23 
\k 
% 
57 
31 
31 
1 
1 
2 


7 


10 

13 

14 

16 

17 

17 

17 

19 

90 

23 

94 

•J 

3 

3 


From  whom  parohased. 


Fnnklin  T6legrax>h  Company. . . 

HoffliTboroM 

Alexaador  R.  Shepherd  &  Co  . . . 

W.H.Boyd , 

Robert  Beell 

Jamea  Cooper 

J.6.  WeeTor 

H.  Baomnsrien 

W.B.Moaee 

W.W.Ferr 

&B.  Linton 

Greet  Falls  Ice  Company , 

K.M.Kaighn 


Natnre  of  pnrchaaae,  &c 


Amoont 


Teleirrams , 

Baae-barner,  hardware,  See 

Gratea 

City  Directory,  4  copies 

Stationery , 

Paste 

ICakiBgand  repairing  famitare. 
Coanter-die,  retouching  seal,  ^nd 

Famitare 

Bepairing  clocks  and  winding  same 

Map 

Ice 


CW.Naah 

Adams  Ezpreea  Company. 


E.J.Hayward 

John  Markriter 

L.  H.  Schneider 

J.  G.  Weaver 

George  W.Knox 

John  McDermoct  St,  Bro 

George  Wooldridge 

Mohan  Bros 

•TnliosBien 

Western  Union  Telegnq)h  Co 

J.6.  Weaver 

Atiantie  and  Pacific  Telegraph  Co. 

.....do 

Alexander  R.  Shepherd  Si.  Co 

C.  Schneider 

W.  H.  Dempsey 

R  Steele 

George  F.Condron 

Robert  Beall 

Hoff  ^Thomas 

Root  &  Co 

John  W.  Jones 


National  Repablican . 

J.  G.  Weaver 

E.  J.  Hayward 


3 
3 
3 

5  :C. W.Nash 


J.Distnmell 

Adama  Express  Company . 
Sobmnns  &■  Chapman . . .'. . 

J.G.Weaver 

J-  E  Adams , 

Hohnn  Bros , 

W.S.MttcheU 

J.G.Weaver 

John  Markriter 

Randall  Uolmee 

James  Edmonds 

Daniel  T.  Pierce 

Alexuider  R.  Shepherd  . . 

Robert  Beall 

J.G.Weaver 

John  Markriter 

Hoff  &,  Thomas 

E.  J.Hayward 

HobmoDS  St  Chapman 

E>AProtois 


John  W.  Jones 

Aduns  Express  Company 

I  J-  G.  Weaver 

George  Wooldridge 

^nel  G.  Yoong 

J.G.Weaver 

J.Bradley  Adams 

Rj.Smith 

J.G.Weaver 

George  Wooldridge 

Henry  Copp 

G.N.Whittington 

J.  G.  Weaver 

Julias  Bien 


ooanter 


Expenses  as  special  agent  General  Land 
Office. 

do 

Bxpressage 


Wire  fenders  and  sjate  linings 


Land 


Washing  towels.... 
Repairing  shades ... 
Locks  and  blanks  . . 
Making  fumitare  . . 
Freight  and  cartage. 

Office  truck 

Miscellaneous 

Stationery 

Cases  for  maps 

Telegrams 

Repairing  furnitare . 

.'I'fe":::::;;:::. 

'era' 
Hanging  gong-bell... 

Stationery 

Cartage 

do 

Ink 

Miscellaneous 

Washington  Chronicle , 

Expenses  as  special  agent  General 

Office. 
One  year's  subscription  to  Daily  Republican 

Making  and  repairing  furniture 

Washing  towels 

Expenses  as  special  agent  General   Land 

Office. 

United  States  Register,  2  copies 

Freight 

Stationery 

Making  and  repairing  furniture 

Call-bells  and  twine 

Stationery 

Towels  and  cotton  for  maps 

Making  and  repairing  furniture 

Shade-fixtures  and  repairing  shades 

Cartii^ce 

Copp's  Land  Owner,  3  volumes 

do 

Repairing  and  setting  CTates 

Atlas  and  eyelet-machine 

Repairing  furniture  and  varnishing  maps.. 

Shade-  tassels 

Miscellaneous 

Washing  towels 

Stationery 

Expenses  as  special  agent  General   Land 

Office. 

do 

Freight 

Varnishing  and  boxing  maps 

Hair-brnshes ■ 

Detergent \ 

Walnut  desk,  repairs,  dec 

Stationery 

Bill-holder 

Making  and  repairing  fumitore 

Sponges 

Copp's  Land  Owner,  3  sets 

Horse-railroad  tickets 

Boxing  and  shipping  maps 

Packing  cases 


13  65 

105  20 

193  90 

SO  00 

83  00 

18  00 

127  00 

15  00 

549  25 

25  00 

10  00 

120  68 

311  10 

16d  00 

1  65 

6  72 

2  00 
2  99 

47  00 
5  50 

75  00 

5  00 

901  57 


5 
5 


00 
09 


83  50 
11  85 


3 
61 

7 


60 
75 
00 


383  80 


50 
25 


1 
4 

15  00 

19  90 
35 

307  50 

8  00 

116  25 

10  3r< 

249  00 

3  00 

16  8j 
365  1^1 

e-i  00 

16  40 

29^  03 

344  It 

100  75 

31  80 

1  50 

3  00 

3  00 

5r.  03 

29  00 

274  75 

Id  00 

le  50 

7  74 

160  36 

140  SO 

238  00 
16  70 

118  00 

1-2  CO 

7  50 

222  10 
67  iO 

121  £0 

126  75 
12  25 
U  00 

20  00 
183  00 

21  00 


J 


CONTINGENT   EXPENSES    OF   INTERIOR   DEPARTMENT. 

Statement  of  expenditures  on  account  of  the  contingent  fund,  4'C' — Continued. 


Date. 


1877. 

Afar.  31 

31 

31 

31 

31 

G 

7 


Apr. 


May 


9 

9 

11 

11 
12 

17 

18 
18 

18 
18 

19 
21 
23 
24 
25 
28 
28 
28 
30 
30 
2 
4 

4 

5 
5 
7 

7 
8 
8 
8 
10 
11 


11 

11 

12 

14 

14 

16 

16 

16 

17 

17 

18 

21 

22 

24 

26 

Sd 

31 

Jnne    1 

2 

4 

4 

4 

5 

6 

6 

7 

7 

9 
12 
12 
13 
15 
16 
16 


From  whom  purchased. 


Natare  of  parohases,  &.o. 


Ai 


W.  n.  AiTalker 

James  Cooper 

Great  Falls  Ice  Company 

Hoflf&  Thomas 

George  C.  Maynard 

Adamfl  Express  Company 

J.  G.  We  aver 

Vernon  Brothers 

Mohun  Brothers 

Baltimore  and  Potomac  Railroad  Co. 
C.  Vr.  Nash 


John  "W.  Jones 

Atlantic  and  Pacific  Tele^aph  Co 

Julias  Bien 

Mohun  Brothers 

M.  A.  Carter ., 


Henry  N.  Copp. 
C.W.Xash 


M.  A.  Carter 

J.  G.  Weaver 

Columbian  Bank  Note  Company 

Hoff  &Thomas 

T.  H.  Hamersley 

J.  G.  Weaver 

John  Markriter 

John  C.  Hogan 

Herman  Baumgarten 

T.  H.  Hamersley 

E.  J.  Hayward 

S.R  Ed  wards 


Alexander  R.  Shepherd  &,  Co. 

J.  G.  Weaver 

Mohan  Brothers 

Harmon,  Boswell  ScCo 

Henry  N.  Copp 

W.D.Smith 

J.  W.Bixler 

L.  Harrison 

Solomons  &  Chapman 

E.  A.Protois 


do 

Robert  Beall 

J.  G.  Weaver 

G.W.Knox 

A.  S.  Barnes 

Western  Union  Telegraph  Co 

do 

W.H.  &  O.H.  Morrison 

&  G.Young 

W.  W.  Nottingham 

J.  Bradley  Adams 

WilUam  S.Mitchell 

Atlantic  and  Pacific  Telegraph  Co. 

George  Wooldridge 

J.  G.  weaver 

J.  P.  Libbey 

Chicago  Tribune  Company 

George  C.  Ma3riiard 

J.  G.  Weaver 

E.  J.  HaTward 

Henry  Is,  Copp... 

Robert  Beall 

S.  R.  Edwards 

National  Railway  Publishiag  Co.. 

Hoff&  Thomas 

Adams  Express  Company 

J.  B.  Adams 


J.  G.  Weaver 

Franklin  Telegraph  Company. 
Western  Union  Telegraph  Co. 

E.  Carstens. 

John  Markriter 

J.  G.  Weaver 

John  C.  Hogan 


Magnifying  glasses 

Paste 

Ice 

Miscellaneous , 

Speaking-tube  whistle  and  battery 

Freight 

Repairing  furniture , 

Stationery 

do 

Freight 

Exi>enses  as  special  agent  General   Land 

Office. 
do 

Telegrams 

Stationery 

do 

Expenses  as  special  agent  General  Land 
Office. 

Copp's  Land  Owner,  130  copies 

Expenses  as  special  agent  General  Land 

Office. 
do 

Repairing  furniture 

Engraving  scrip  certificates 

M  iscellaneous 

Reports 

File  cases 

Shade  fixtures 

Repairing  and  putting  up  awnings 

Seal  and  counter  die 

Laud  Office  Reports 

Washing  towels 

Expenses  as  special  agent  General  Land 
Office. 

Grate 

Making  and  repairing  furniture 

Stationery 

W  alnut  cnair 

Land  Owner,  130  copies 

Copp's  Land  Owner,  1  volume 

Copp's  Land  Owner,  3  volumes 

do 

Stationery 

Expenses  as  special  agent  General  Land 
Office. 

do 

Stationery 

Making  and  repairing  furniture 

Freight  and  cartage 

A  year's  subscriptfon  to  International  Review 

Telegrams 

.....do 

Law  book 

Detergent 

Sawdust 

Stationery 

Cotton  and  rollers  for  maps 

Telegrams 

Miscellaneous 

Making  and  repairing  furniture , 

Miscellaneous 

One  year's  subscription  to  Daily  Tribune. .. 

Wors  on  wires  and  batteries 

Making  and  repairing  furniture 

Washing  towels 

Copp's  Land  O  wner 

Stationery 

Expenses  as  special  agent  Pension  Office.. 

Railway  Guide 

Miscellaneous 

Freight 

Six  months'  subscription  to  New  York  Trib- 
une. 

Making  and  repairing  furniture 

Telegrams ■ 

Painting 

Shade-fixtures 

Repairing  furniture 

Awnings,  &c 


CONTINGENT    EXPENSES    OF    INTERIOR    DEPARTMENT. 
Statement  of  expenditures  on  account  of  the  contingent  fund,  tf-c. — CoDtinued. 


Date.  From  whom  purchased. 


I?T7. 

» 
SI 

a 

»l 

2: 

2d 

30  I 

30l 

30{ 

30! 
30; 


<  Kohan  Brothers 

I  ttO.  Towlee 

I  E.  Carst^ns 

Hoff&ThomM 

J.  G.  Weaver 

Reisiner  &  Jenks 

W.P.  Mosea 

H.O.  Towles 

John  C.  Hogan 

J.P.  Libbey 

W.S.MitcheU 

Gwtge  W.  Knox 

J.  G.  Weaver 

A.  R.  Shepherd  &  Co. 

JamM  Cooper 

•Times  S.  Topham 

Charles  Fischer 

&R.  Edwards 


MjH.X.Copp 

30  I  Great  Falla  Ice  Company 
30 !  J.  P.  Bansman 


30 
30 
30 
30 
30 
30 
30 
30 

16 


E.  J.  Havward 

J.  W.  Boteler  Sc  Bro 

Atlantic  and  Pacific  Telegraph  Co 

Mohan  Brothers 

G.  N.  Whittlngton 

J.  G.  Weaver 

Western  Union  Telegraph  Co 

John  Markriter 

W.  ELDemxMey , 

J.  G.  Weaver 

H.  A.  Carter 


Jalins  Bien 
C.  W.  Nash 


Natare  of  parohases,  Ac. 


Ainonut. 


85pl 


B   0.  W.  &  C.  R  Colton  St,  Co. 


George  K.Bradford. 


Amoant  expended 

Balance  ou  handouexpended 

Amoant  appropriated 


Stationery 

W^alnut  desks  and  chairs 

Paint  ing 

Miscellaneons 

Mailing  and  repairing  furniture 

Water-cociler 

Walnut  chairs 

Chairs  and  wash-stand  

Awnings 

Ice-pitober 

Matting  and  oil-cloth 

Cartage 

Making  case ^.. 

Gnates,  linings,  &c 

Paste 

Leather  bag 

Repah*ing  tastenen 

Expenses  as  special  agent   General  Land 

Office. 

Copp's  Land  Owner 

Ice.. • 

Expenses  as  special  agent  General  Laud 

Office. 

Washing  towels 

Crockery , 

Telegrams 

Stationery 

Horse-railroad  tickets 

Making  and  repairing  furniture 

TelegraoD  s 

Sha4^  fixtures 

Stationery 

Making  and  repairing  furniture 

Expensea  as  special  agent  General  Land 

Office. 
Famishing  maps  of  States  and  Territories  . 
Expenses  as  special  agent   General  Laud 

Office. 
One  commercial  map  of  the  United  States. . . 
Expenses  as  special  agent  General  Land 

Office. 


$38  50 

201  00 

98  50 

58  90 

69  83 

C  50 

63  50 

37  00 

18  00 

14  75 

689  45 

50 

140  00 

89  55 

18  00 

18  00 

1  75 

63  00 

12  50 

107  80 

110  34 

8  23 

5  50 

12  04 

19  00 

30  00 

166  25 

27  08 

8  55 

112  80 

364  40 

103  75 

740  20 

186  80 

15  00 

75  00 

27,  449  85 

50  15 

27,500  00 


^^^^t^nt  of  expenditures  on  account  of  the  contingent  fund  of  the   United  States  Pension 

Office  for  the  fiscal  year  ending  June  30, 1877. 


^ig. 


Date. 


July  15 

SO 
28 
S4 
31 
3 
3 
3 
4 
4 
4 
S 
5 
5 
5 
7 
9 
9 


From  whom  purchased. 


Natare  of  purchases,  Sm. 


M.  T.Parker 

Walter  D.  Yaughn 

John  H.  Wager 

Henry  Elliott 

JnaH.  Wager : 

&K.Hatchlns 

J.8.  Topham 

£.  J.Hayward 

Atlantic  and  Pacific  Telegraph  Co. 

H.E.  Jenks 

Robert  Clarke 

W.DeYaaghn 

Washington  Gas  Light  Company. 

D.LMurphy 

B.E.Shopp 

H.  P.  Leech 

Henry  Elliott 

Washington  and  Georgetown  Rail- 
road Company. 
Metropolitan  Bailroad  Company.. 
R.L.  Smith 


Painting  sign 

Caning  chairs 

SpeciM  service 

Carting 

Special  service 

do 

Repairing  mail-bag. 
Washing  towels  — 

Telegraphing 

Special  service 

do 

Caning  chairs 

Gas 


Special  service. 

do 

do 

Carting 

Car  tickets 


do 

Special  service 


Amount. 

•2  50 

4  25 

53  40 

2  00 

36  15 

87  63 

2  00 

25  14 

1  25 

107  87 

67  15 

1  35 

68  18 

123  73 

117  03 

4  2.'> 

8  00 

10  00 

10  00 

191  20 

10 


CONTINGENT  EXPENSES   OP   INTERIOR   DEPARTMENT. 


Statement  of  expenditures  on  account  of  the  contingent  fund,  ^c — Continaed. 


Dftte. 


Sept. 


1876. 
Aug.  9 
10 
10 
10 
10 
10 
10 
11 
12 
14 
16 
17 
19 
21 
2-2 
28 
28 
29 
30 
30 

30 
30 
31 
31 
1 
•1 
5 
6 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
9 
14 
15 
15 
15 
15 
15 
15 
20 
20 
23 
26 
20 
27 
27 
28 
28 
30 
30 
30 
30 
30 
30 
30 
30 
5 


5 
5 
5 


5 


Oct 


5 

6 
6 
6 
6 
6 
6 


From  whom  parohMod. 


Nature  of  purchMM,  &c. 


Adams  ExprebS  Company 

Johu  Morau -. .. 

LB.DnnD 

R.W.  Furnas 

T.P.Kane 

£.K.Hutohin8 

J.  C.  Avlesworth 

James  *H.  Clements 

W.De  Vaughn 

Mohnn  Bros 

T.  P-Kan-i 

J.H.Wa*rer 

Alei^ull 

H.C^lllott 


A.F.King8ley 

Gustav  Clemen 

R.W.  Furnas 

Alex.  Hall 

Metropolitan  Railroad  Company  . . 

Washington  and  Georgetown  Kail* 
road  (Jbmpany. 

Elmer  H.  Craig 

T.  Lanston 

J.  C.  Aylesworth 

A.F.KIng8ley 

Henry  h2i....: 

J.  F.  Cole  &  Co 

KJ.Hayward 

Washington  Gas-Light  Company.. 

JohnH.Wager 

M.  E.  Jenks 

R.W.  Furnas 

D.I.  Murphy 

Benjamin  F.  Shopp 

Isaac  W.  Yrooman :... 

do 

do 

H.  RMcCalmont 

G.  H.Ragadale 

Rohert  Clarke 

Mohuu  Brothers 

KH.Crafg 

Gustav  Clemen 

Isaac  W.  Vrooman 

Alex.  Hull 

James  H.Clements 

Isaac  B.  Dunn 

£.  R.  Hutchins 

H.  J.  Hart 

G.  A.  I<u  Merrifield 

P.Fleming 

Adams  Express  Company 

W.  H.  Dempsey 

Western  Union  Telegraph  Co 

C.  H.  McCathran 

Alex.  R.  Shepherd 

Western  Union  Telegraph  Co 

E.R- Hutchins '. 

John  A.  Darling 

John  H.  Benton 

Webb  Si,  Beveridge 

M.Judd  

Great  Falls  Ice  Company 

R.L.  Smith 

Henry  EUiott 

J.  C.  Ayla  worth 

J.  H.  "Wager 

C.  Myers 

Benjamin  R.  Shopp 

E.  J.  Hay  ward 

Metropolitan  Railroad  Company  . . 

Washington  and  Georgetown  Rail- 
road Company. 

Isaac  B.  Dunn 

Webb  &.  Beveridge 

Frank  W.Poor 

W.F.Eaton 

B.W.  Reed  &  Sons 

H.  P.  Leech 

A.HuU 


Expresasge 

Repairing  water-coolers,  dto. 

Special  service 

do 


do 

do 

do 

do 

Caning  chairs.. 

Stationery 

Special  service 

do 

do 

Cartage*. 

Special  service 

do 

do 

do 

Car-tickets 

do 


Special  service  . . 

do 

do 

do 

Freight 

Sundries 

Washing  towels. 
Gas 


Special  service  . 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

Stationery 

Special  service. 
do 


do 

do , 

do 

do 

do 

Insect  powder 

Special  service 

Horse-hire 

Express 

Stationerv 

Telegraphing 

Mounting  maps 

Heating  Pension  Office. 

Telegraphing 

Special  service 

, do 

do 

Snittoons 

Clock  (repairing) 

Ice 


Special  agent  — 

Carting 

Special  service .. 

do 

do 

do 

Washing  towels. 

Car- tickets 

do 


Special  service 

Basin  and  pitcher,  &c 

Special  service 1 

do 

Baskets,  sponges,  and  sundries 

Special  service 

do 


Amoonl 


IS. 

15 

OC 

150 

s< 

8  'M- 

oc 

3>  B^ 

11 

11  C3 

9,' 

1(»C3 

5! 

11.  ^© 

» 

^2 

5 

S  » 

3 

•«:-5 

4 

(  4 

^      _^ 

c 

6< 

1 

Vi 

161 

12: 

52 

57 

61 

22 

173 

49 

905 

176 

131 

29 

63 

125 

158 

187 

74 

81 

60 

2 

599 

31 

8 

1,230 

6 

97 

71 

35 

10 

1 

S84 

153 

3 

95 

138 

69 

105 

11 

5 

10 


XO 

iiS 

25 

00 

47 

22 

63 

10 

50 

50 

60 

85 

UO 

61 

95 

16 

96 

10 

00 

00 


150  52 
5  00 

196  25 
73  47 
49  81 

120  94 
39  61 
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Sttkmgut  of  eipeiuUhires  on  account  of  the  contingent  fnndf  Jfx, — Continaed. 


IMe. 


Ynm  wbom  pnrchaaed. 


m. 


Ott 


7 
7 
7 
9 
9 
10 
10 
12 
13 
13 
13 
14 
I« 
1« 
17 
18 
It^ 
19 
IS 


21 

2ei 


CkrirtfamExel 

M.£.JeDks 

Jameii  H.  ClemeDtfl 

6«orae  W.  Ragsdaie 

J.  Bradley  Adams 

Adams  ^xpreoB  Compsny 

WsAhington  Qas-Lignt  Company. . 

H.  B.  MeCalmont 

Chronicle  Poblishiog  Ck>nipauy  . . . 

Elmer  H.Craig 

D.L.  Smith 

Dsos,  Parks  &  Co 

L.  H.  Schneider 

Atlantic  and  Pacific  Telegraph  Co 

do 

J.  A  Darling 

ILG.CoMbind 

Gostav  Clemen 

AloQso  Weeks 

J.W.Vrooman 

H.  P.  Leech 

C.R.  Conner 

CExel 

W.aOrton 

D.LMarphy 

CMyers 

Robert  McHoi  ray 

P.  Fleming 

Western  Union  Telegraph  Co 

£.R.Hntchlns 

George  C.  Ma jn«rd 

W.aHome 

John  H.  Wager 

F.  H.Spngae 

A.  R.  shepherd  &  Co 

W.  H.  Hntehinson 

D.L  Marpby 

,  Benjamin  R.  Shopp ■ 

W.f'.Eaton 

Robert  Beall 

lasac  W.  Vrooman 

H.£.Jenk8 

Gas  Company 

T.B.Hood 

James  H.  Clements 

IsaaoB.Dann 

H.  P.  Leech 

J.  C.  Aylesworth 

Klmer  H.  Craig 

George  H.  Ragsdale 

M.  G.  Copeland 

J.H.Hobbs 

ToUiert  Lanston 

E.M.Wbittaker 

John  H.  Wager 

R-LSniith 

E.E.Faller 

John  H.  Benton 

J.  R  G.Baxter 

W.H.  Webster 

W.E.Dulin 

F.  D.  Stephenson 

M.  T.Parker 

C.W.Mnllaly 

John  O.  Olberg 

J.  W.  McMillan 

H.R.McCalmont 

James  P.  Scott 

£.J.nayward 

H.  Banmgarten 

J.  A.  Macanley 

Thomas  W.  Smith 


Natore  of  purchases,  d:c. 


Special  service 

do 

do 

do 

do 

Stationery 

Express 

Gas 

Special  service 

I<ew8paper 

Special  service 

do 

Blinds  and  fixtures 

Hardware 

Telegraph 

do 

Special  service 

Awnings 

Special  service 

do 

do 

do 

do 

do 

Gold  lettering 

Special  service 

do 

Document  straps 

Livery  

Telegraphing 

Special  service 

Moving  telegraph,  Lc... 

Fnroitare 

Special  service 

do 

Heating  Pension  Oflice. 

Special  set  vice 

do 

do 

do 

Books 

Special  8er^'ice 

do.....* 

Gas 

Special  service 

do 


do 

do 

, do 

do 

do 

AwniouR 

Special  service  .. 

do 

Stationery 

8i)ccial  service  . . 

.. do 

do 

do 

do 

do 

do 

do 

Varnishing  case. 
Special  service  . . 

do 

do 

do 

do 

Washing  towels. 

Hand-stamp 

Special  service .. 

Lumber 

Car-tickets 

do 


Straps  and  ink. 
Special  service. 
Telegraphing  .. 
Sx>ecittl  service. 


Amount. 

172  15 

124  71) 

101  50 

I'i  00 

140  55 

646  50 

6  4G 

63  45 

129  05 

9  25 

165  20 

174  70 

14  00 

26  93 

11  91 

2  a'> 

45  13 

323  00 

115  4d 

m  00 

15:J  4H 

63  80 

160  05 

50  23 

37  50 

143  30 

54  50 

52  08 

168  GO 

a3  67 

7  93 

85  CO 

2,356  08 

48  35 

208  65 

60  42 

114  70 

147  26 

107  25 

10::?  52 

14  50 

93  50 

107  03 

5  63 

21  50 

92  50 

92  90 

106  00 

133  40 

178  66 

141  75 

8o  00 

49  05 

177  70 

704  23 

110  55 

185  t!5 

100  27 

ii»6  or. 

262  55 

113  !-6 

^5  40 

91  50 

1  00 

116  20 

26  50 

I'-iO  30 

152  23 

50  .Vi 

8  58 

10  CO 

145  92 

65  18 

5  00 

15  00 

5  96 

112  76 

17  92 

lOS  87 

I 
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CONTINGENT    EXPENSES    OF    INTERIOR   DEPARTMENT. 


Statement  of  expenditures  on  account  of  the  contingent  fund,  ^-c. — Continued. 


Date. 


1876. 
Nov.  21 
21 
22 
22 
22 
23 
23 
24 
24 
24 
27 
28 
28 
29 
29 
29 
29 
29 
2 
2 
4 
4 
5 
5 


From  whom  parchased. 


Nature  of  parchasea,  Sec. 


AmoaDt*.^ 


Dec. 


I) 
5 

6 
6 

7 
7 

4 

8 

8 

9 

9 

9 

9 

U 

11 

11 

11 

11 

12 

12 

12 

12 

13 

14 

16 

16 

16 

16 

18 
19 
19 
20 
20 
21 
21 
21 
22 
23 
26 
26 
26 
2G 
27 
28 
28 
28 
30 
30 
30 
30 
30 
30 
30 
30 
30 
30 


H.  Baiimgarten    Preparin jj  stamps. 

Rigglea  &,  Hopkins Stationery 

Frank  Ho<iire8 Special  service 

J.  W.  McMillan [ do 

L.  Holtzlander do 

S.  C.  McCandlf^ss Copies  of  records  . 

John  G.  Olberg |  Special  service 

John  C.  Parker i  Newspapers 

W.C.  Orton Glass  si^n 

J.  W.  Boteler  &  Bro 

Isaac  B.  Dnnn 

Paul  E.  Williams 

J.  W.Morris 

A.  F.  Kinfzsley 

Frank  Hodges 

G.  W.Frost 

M.  £.  Jenks 

N.F.Graham 

J.  P.  Libbey 

Henry  Pinckney 

Alexander  R.  Shepherd  &  Co  . . . 

P.  II.  Berkan 

Alexander  K.  Shepherd  &  Co  . . . 

Benjamin  K.  Shopp 

W.  F.  Eaton 

D.  I.  Murphy 

J.D.  Smith 

do 

Solomons  &  Chapman 

Elmer  H.  Craig 

J.  H.  Clements 


E.J.  Hayward 

Washington  Gas-Light  Company 

T.  B.  Hood 

O.  B.  Bloss 

Robert  Beall 

Morgan  Envelope  Company 

H.  P.  Leech 

J.  H.  Wager ......do 

George  HT  Ragsdale | do 

E.  R.  Hntohins do 

R.  L.  Smith | do 

Atlantic  and  Paoiflo  Telegraph  Co .    Telegraphing 


Baskets 

Special  service 

do 

do 

do 

do 

do 

do 

do 

Repairing  clock 

Carting 

Heating  Pension  Office. 

Special  service 

fixtures,  fittings,  &c ... 

Special  service 

do 

do , 

do 

do 

Stationery 

Special  service 

do 

Washing  towels 

Gas 

Special  service , 

Searching  records,  &,o  . . 

Ink 

Envelopes 

Special  service 


do 


George  Wooldridge 
G.  8.  Thompson 


Bnrean  of  Engraving  and  IMnting 
Jbhn  Des  Roc  ' 


graving 
cliers  ... 


do. 


Hair  brushes  and  combs . 

Special  service 

Eograving  and  printing. 
Ink  extractor 


R.  H.  McMurrav :  Leather  straps  . 

J.  C.  Ay lesworth ;  Special  service . 

Metropolitan  Railroad  Company  . .  |  Car-tickets 

'  Washington  and  Georgetown  Rail-  | do 

road  Company.  i 

O.N.Miller '  Special  service. 

C.  M.  Tompkins do 

H.  R.  McCalmont ' do 

Isaac  B.  Dunn 

George  H.  Ragsdale 

T.  Lanston 

Gustav  Clemen 

George  W.  Richards  . . . 

CM.  Tompkins 

Henry  Pinckney 

Alexander  R.  Shepherd 
Waltej^e Vaughn  .... 
WestA  r  ■      ~  * 


do.... 

do 

do 

do 

do 

do 

Carting 

Heating  Pension  Office . 

Caning  chairs — 

Telegraphing 

Special  service 


Union  Telegraph  Co — 

KR-Hutchins 

J.  C.  Aylesworth { do 

Albert  Deyo I  Copy  of  divorce  . 

William  S.  Mitchell I  Cleaning  carpets 

Tacker  &.  Sherman |  Lumber 

A.  F.  Kin^sley I  Special  service. . 

Carting 

Caning  chairs... 
Special  service.. 
Furniture 


John  G.  Olberg 

Phelon  Robinson 

Walter  De  Vaughn 

W.F.Eaton 

W'.B.  Moses 

M.  E.  Jenks I  Special  service 

Benjamin  R.  Shopp do 

F.  H.  Sprague I do 

Great  Falls  Ice  Company Ice '. 


It-  — 
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statement  of  aependitures  on  account  of  the  contingent  fundy  ^c— Continued. 


Date. 


11:6. 
Jkt  30 
30 
30 

.    ^ 

30 
30 
30 
30 

Jin.   8 

§ 

i! 
J; 

M 

8 : 

f* 
16 
10 
10 
10 
10 

III 

1-2 

1-2 
1-2  I 
13 
13 
17 

i: 

17 

i(» ' 

«i 

21 

23 
♦27 
27 
27 

29 
30 
31 


From  whom  pnrchMed. 


Nature  of  porchates,  &.c. 


Amount. 


Robert  B«all 

Koot  A:Co 

B.  Morse 

B.W.Reed'8  Sons 

JohnM.Welty 

J.  A.  Macaule  V 

Washington  Gaa-Light  Company . 
William  H.  Boyd 


Feb, 


31 
31 
2 
2 
3 
3 
3 
3 
5 
6 
6 

6 

6 
6 

b 

8 

« 

8 

ft 

10 

10 

12 

13 

13 

13 

13 


D.  I.  Murphy 

Jubn  H.  Beutnn 

E.  J.  Ha  jwaxd 

E  H.Craig 

£R.Hatcb{na 

H.  P.  Leech 

WaahiDc^ton  and  Georgetown  Kail- 

rtad  Company. 

Columbia  Railroad  Company 

Metropolitan  Railroad  Company  . . 

John  H.  Wager 

I«aac  li.  l>nnu 

O.N.MillM 

Adams  Express  Company 

Daniel  Smith ^ . . . 

Herman  Banragarten 

Walter  De  Vaughn 

Webb  6c  Bei-ertdge 

L  H.Schneider 

R.L.  Smith 

J.  H.  Clements 

Tucker  Sc  Sherman 

George  W.  Richards 

W.De  Vaughn 

Bnreao  Engriiving  and  Printing  .. 

£dgar  Weeks 

Western  Union  Telegraph  Co 

C.R.  Conner 

JR.  Van  Mater 

Alexander  R.  Shepherd  &^  Co 

George  H.  Ragsdale 

£.R.Hotobins 

H- R.  McCalmont 

T.RHood 

Topographer  Po«t- Office  Depart- 
ment. 

Alexander  R.  Shepherd  &  Co 

Walter  De  Vaughn 

Washington  and  Georgetown  Rail- 
road Company. 

Belt  Line  Railroad  Company 

Metropolitan  Ridlroad  Company  . , 

Henry  Pinckney 

E.  U.  Whittaker 

E.  J.  Ha  y ward 

M.E.  Jenks 

T.  D.  Yeager 

D.  L  Murphy 

John  H.Benton 

H.  P.  Leech * 

T.L.  Fraoker 

F.  H.  Sprague 

W.  F.Eaton 

Benjamin  R.  Shopp 

Inaao  B.  Dunn 

Washington  Gas  Company 

John  W.  Wheeler 

Elmer  H.  Craig 

O.N.  Miller 

John  H.  Wager 

J.  M.  Weltv 

George  H.  l^gsdale 

Iiaac  H.  Vrooman 

A.S.Coleman 

Joseph  Carr 

J.  A.  Macauler 

John  E  I  win  Maaon 

J.W.Morris 

C.  R.  Conner 

George  W.  Richards 

J.  H.  Clements 

C.  W.Mnllaly 


Pincushions.... 

Newspaper 

Copy  of  will.... 

Sundries 

Special  serTioe, 

do 

Gas 

City  Directory  , 


Special  service. , 

, do 

Washing  towels. 
Special  service.. 

do 

do 

Car  tickets 


do 

do 

Speciul  service 

do 

do 

Express 

Lumber 

Repairing  stamps 

Caning  chairs 

Wash-bowl,  pitcher,  &,c.. 

Hardware  

Special  service 

, do , 

Doors 

Special  service 

Caning  chairs 

Engraving  and  printing. 

Certified  copies 

Telegraphing 

Special  aervice 

do 

Fittings,  Ac 

Special  service 

do 

do 

do 

Mounting  maps 


Heating  Pension  Office. 

Caning  chairs 

Car  tickets 


do 

do 

Carting 

Straus 

Washing  towels, 
feipecial  service.. 

do 

do 

do 

do 

do 

do... 

do 

do 

do 

Gas 

Special  service . . 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 


15  25 

1  00 

8  00 
20  9-2 
Sif  61) 

89  63 
94  50 
30  00 

117  52 
74  ^0 

9  24 
194  45 

70  45 
130  70 

10  00 

5  00 
5  00 

153  t^S 
tl  24 

112  85 

2  00 
34  to 
14  50 

2  50 

3  45 
65  76 
46  50 

147  40 

8  00 

25  00 

8  50 

318  42 
1  75 

16  33 

90  80 
42  00 
81  35 
98  65 
77  06 

101  80 
28  87 
27  75 

60  42 

3  50 

12  00 

3  00 
5  00 

11  75 
3  68 

10  38 

139  61 

42  29 

106  81 

107  33 
139  81 

64  95 
128  00 
127  05 

102  72 

38  50 
101  35 

49  43 
190  85 
132  yO 

92  00 
124  60 

58  70 

77  30 

39  71 
51  88 

104  67 

41  30 

5  50 

103  40 
110  00 
1.54  90 

55  70 


i 
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CONTINGENT   EXPENSES   OF   INTERIOR   DEPARTMENf. 


Statement  of  expenditures  on  aecount  of  the  contingent  fund,  ^ — Continaed. 


Date. 


1877. 

Jeb.   14 

14 

15 

16 

16 

17 

2-2 

22 

22 

24 

26 

26 

2 

2 

2 
o 


Mar. 


2 
6 
6 

t 

^. 

4 

7 

7 

^f 
I 

9 

9 

9 

9 

9 

9 

9 

13 

10 

10 

10 

12 

12 

13 

i:t 

14 
15 
15 
15 
15 
15 
15 
15 
15 

15 
16 
16 
16 
17 
17 
19 
20 
21 
21 
21 
22 
22 
23 
24 
24 
24 
24 
24 
24 
24 
26 
26 
26 
28 
29 
30 
30 
31 
31 
31 


Gustav  Clemen 
Ftanklin  AVood 
Walter  De  Vaughn 
Charles  Lncas 
J.  H.  Hobbs 
£.  R.  Hatchina 
H.  P.  Leech 

C.  W.  MuUaly 

D.  J.  Waters 
H.  R.  McCalmont. 
£.  R.  Hntchlns 

do 

M.  £.  Jenks 
A.  S.  Coleman 

F.  H.  Spraffue 
Elmer  H.  Craig. 
T.  D.  Yeager 
W.  F.  Eaton 
Franklin  Wood 
John  H.  Benton 
J.  W.  Wheeler 
H.  P.  Leech. 

G.  H.  Rassdale 
Isaac  B.  Dann 
Joseph  Carr 
J.  M.  Welty 
John  H.  Waper. 
N.  B.  Vineyard 
O.  N.  Miller 
Benjamin  R.  Sbopp 
Frank  A.  Wordell 
Alexander  R.  Shepherd 

C.  R.  Conner. 
Gustav  Clemen 
do 

D.  L  Murphy  . 
C.  W.  Mullaly 

D.J.  Waters '..| do. 

National  Republican |  Newspaper . . 

T.  L.  Fracker Special  service 

Root  dt  Co 

Alexander  R.  Shepherd  Sl  Co 

do 

J.  H.  Clements j  Special  service 

J.  A.  Mncauley do. 

W.R.Bates 

Metropolitan  Railroad  Company 
Washington  and  Georgetown  Rail-  { do. 

road  Company. 
John  Edwin  Mason !  Special  sorvice 


Samael  G.  You^g 

John  W.  Wheeler 

Adams  Express  Company 

Washington  Gas-Lignt  Company. . 

Robert  Beall 

George  Ryneal 

A.  S.  Coleman 

J.  DlsturnoU 

J,  W.  Boteler  &  Bro 

Estate  F.  S.  Gaihier,  deceased 

H.  P.  Leech 

George  W.  Richards 

Atlantic  and  Pacific  Telegraph  Co. 

William  M.  Shuster  &  Bro 

Perry  Bros 

Western  Union  Telegraph  Co 

do 

G  W.  Wormelle 

Isaac  B.  Dunn 

T.  Edward  Clarke  &  Co 

G.  W.  Wormelle 

Bureau  Engraving  and  Printing  . . 

do    

Alexander  R.  Shepherd 


Deterseut. 

Special  service 

Express. 

Gas 

Ink 

Painting  material 

Special  service 

Registers. 

Sundries 

Concentrated  lye. 

Special  service 

do 

Telesrraphing 

Towels 

do. 

Telegraphing 

do 

Special  service 

do 

Lumber 

Special  service 
Engraving  and  printing. 

do. 

Heating  Pension  Office. 


H.  R.  McCalmont I  Special  service 

J.  G.  Bates •• i  Cleaning  clock 

J.  H.  Hobb.s 1  Special  hervice 

Alexander  R.  Shepherd  &,  Co |  Fixtures 

D.  W.  Beverldge Rcpaii  iug  elevator 

.J .  D.  Yeager Special  service 
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SitimaU  of  expenditures  on  account  of  the  contingent  fund,  ^c. — Continaed. 


Jku. 


From  whom  porehaMd. 


Natare  of  parcliMM,  Slc 


Amount. 


Ipr. 


Hay 


Iffi. 
Mar.  31 
31 
31 
31 
31 
31 
31 
31 
31 
31 
6 
6 
6l 

6| 

(| 

.•: 

t  ' 

7; 

7i 

71 

7| 

7 

7 

7 

7 

7 

9 
9 

9 
9 

10 

10 

11 

12 

12 

14 

14 

14 

14 

14 

18 

18 

31 

91 

S3 

93 

95 

96 

96 

30 

8 

3 

3 

4 

4 

4 

5 

5 

S 

!) 

r 
•J 

5 
7 
7 
7 
7 
7 
7 
7 
7 
7, 


i 

9 
9 
9 
9 


W.F.Eaton 

Heory  Piackney 

ir.J.  Biddick 

F.  H.  Spragne 

,  ftmnilin  Wood 

jD.LMnrphy 

j  H.E.  Jenka 

&  W.  Beed'a  Sods 

I  T.L.  Fracker 

do 

B.  W.  Rised'a  Sons 

Adams  Express  Company. 

K.B.  Vinevard 

BeniuDiu  K.  Sbopp 

B.  H.  CraifT...... ......... 

J.H.  Bagadale 

F.  A.  Wordell 

R.  McMnrrav 

Samuel  Hurdle 

Robert  fieall 

A.  S.  Coleman 

Isaac  B.  Dunn 

A.  W.  Fisfaer 

J.E.Mason 


Special  serriee 

Carting 

Transcript  of  records. 

Special  aervics 

do 

do 

do 

Sundries 

Special  service 

do 

Sponges 

ifxpress 

Special  service 

, do 

do 

do 

do 

Leather  straps 

Masonry 

Ink 

Special  service 

do 


.do. 
do. 
do. 
do. 


J.  H.  Wager 

O.K.Mifler 

Rifglea  Sc  Hopkins '  Sundries 

J.  M.  Welty j  Special  service 

Washington  Gas-Light  Company. .   Gtui 

H.  Baomgarten 

Hohun  Bros 

A.  F.  Kingsley 

J.  H.  Benton 

H.  P.  Leech , 


Stamps  (hand)  . 
Stationery  ..... 
Special  service 

do 

do 


C.  B.  Conner do. 

W.  R,  Bates do. 

T.  Edward  Clarke  &  Co Lumber 


Magnify!  ng-glass . 

Ice 

Lumber 


Franklin  &  Co 

Great  Falls  Ice  Company , 

T.  Edward  Clarke 

J.  A.  Macaoley I  Special  service. 

E.R.Hutchios do 

Joseph  Carr I do 

W.B.  Moses Furniture 

Guatav  Clemen i  Special  service. 

W.E.DuUn do 

W.  L.  Nicb<dson !  Mounting  maps 

J.  Bradley  Adams j  Pincushions 

U.P.  Leech Special  service 

L.  A.  Brandebory 

Phelin  Robinson 

A.  S.  Coleman t 

M.  E.  Jenks 

£.  J.  Hay  ward 

A.  H.  Chase 

Henry  Pinckney 

F.  H.Bprague 

John  H.  Benton 

W.F.Eaton 

Waahinston  Gas-Light  Company. 
Bei^amin  R.  Shopp 


Joaeph  Carr 
H.R.McCalmoDt... 

J.  R.  Van  Mater 

WilUam  Balhmtyne. 

H.  P.  Leech 

Frank  A.  Wordell  .. 
Joneph  Loughran . . . 

D.B.  Johnson 

D.I  Murphy 

John  Edwin  Mason  . 

J.W.Morris 

N.B.  Vineyard 

LB.  Dunn 

J.  H.  Clements 

Franklin  Wood 

L.  A.  Brandebury . . . 

John  H.  Wager 

A.  VaiJ sender 

A.  W.Fisher 


do. 

Carting 

Speoialservico 

do. 
Washing  towels. 
Leather  cushion . 
(yarting 
Special  service , 

do 

do 

Gas 

Special  service 
do 

do. 

do. 

Books  and  sundries 
Special  service 

do. 


.do.., 

do.. 

do... 

do... 

do... 

.do  .. 

do... 

do.. 

.do.. 

do... 

do.. 

.do... 

do.. 


1113  88 

7  50 

17  21 

114  93 

132  45 

136  98 

118  23 

4  60 

20  (JO 

117  SO 

15  75 

3  05 

141  70 

126  93 

76  79 

143  30 

126  77 

66  92 

5  00 

10  00 

34  65 

49  55 

84  30 

1U6  15 

148  ^ 

124  60 

5  80 

53  59 

87  75 

40  00 

107  61 

33  60 

79  23 

71  00 

137  55 

88  Ki 

62  65 

2  50 

59  08 

35  00 

121  06 

7  5f 

141  65 

809  18 

97  99 

64  36 

22  00 

9  00 

76  50 

59  60 

2  50 

118  31 

162  67 

43  93 

6  50 

3  75 

117  92 

103  66 

99  15 

76  50 

110  99 

1-21  87 

118  64 

29  09 

28  56 

86  75 

157  50 

137  05 

48  00 

95  90 

132  70 

100  05 

123  10 

147  10 

110  55 

150  13 

69  20 

142  55 

136  :\(\ 

126  r»5 

J 
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CONTINGENT   EXPENSES    OF   INTERIOR   DEPARTMENT. 


Statement  of  expenditures  on  account  of  the  contingent  fund,  ^*c. — Continued. 


Date. 

1877. 
:May  9 
9 
9 
10 
10 
11 
I'i 
14 
15 
15 
15 
16 
16 
17 
17 
18 
10 
21 
22 
22 
22 
24 
25 
25 
25 
25 
25 
25 
25 
25 
25 
25 
25 
26 
2« 
28 
28 
29 
31 
31 
2 
2 
2 
2 
4 
5 
5 
5 
5 
5 
6 
6 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 

7 

7 
8 
8 
P 
8 
8 
8 
8 
8 
8 
9 
11 
21 


From  whom  pnrohaaed. 


•June 


O.X.  Miller 

GeoTfie  H.  Kagsdale 

Charles  R.  Conner 

Metropolitan  Railroad  Company.. 

Belt  Line  Railroad  Companj^ 

George  "W.  Richards 

A.  S.  Coleman 

C.  W.  Thorn 

Anna  F.  Craig 

W.De  Vanghu 

Greorge  W.  Richards 

Western  Union  Telegraph  Co  .... 

do 

H.  R.  McCalmout 

D.  B.  J<  huson 

J.  A.  Macauley 

Elmer  H.  Craig 

Frank  A.  Wordell 

Atlantic  and  Pacifio  Telegraph  Co. 

John  M.  Welty 

jr.  A.  Bentley 

Isaac  B.  Dunn 

William  Tyrell 

Beiyamin  Robinson 

Charles  Peters 

James  Bradford 

Thomas  Frazier 

Harrison  ^^'ard 

William  Swiuk 

Robert  Carter 

Moses  Robinson 

Manuel  Webb 

W.  H.  Cnshmau 

C.  R  Conner 

W.R.  Bates 

C.  F.  Sawyer 

Walter  De  Vaughn 

A.  Vangender 

Rigsles  &  Hopkins 

G.W.  Odium 

W.E.  Dulin 

Henry  Pinkney 

M.G.  Cokeland 

George  W.  Richards 

E.J.  Hay  ward 

G«orge  AV.  Knox 

A.S.uoleman 

W.F.Eaton 

F.  H.  Sprague 

John  n.  Benton 

R.  Leitch  &  Son 

W.  H-  Cnshman 

George  W.  Odium 

H.  P.  Leech 

George  H.  Ragsdale 

N.  B.  Vineyard 

F.A.  Wordell 

M.E.Jenk8. 

L.  A.  Brandebury 

John  H.  Wager 

Joseph  Loughran 

J.W.Morris 

L.  H.  Schneider 

T.Edward  Clarke  &,Co 

Washington  and  Georgetown  Rail- 
road Company. 

Washington  Gis  Company 

Adams  Express  Company 

W.R.Bates 

E.H.  Craig 

L  B.  Dunn 

B.  R.  Shopp 

John  E.  Mason 

Joseph  Carr  

O.N.Miller 

A.  Shepherd 

Franklin  Wood 

D.  L  Mnrpby 

George  Ryneal,  jr 

James  H.  Clemeuts 


Nature  of  purchases,  Sec. 


Special  service 

do 

do 

Car  tickets 

do 

Special  service 

do 

Brushes  and  combs 

Scrap-books 

Caning  chairs 

Special  servioe ... 

Telegraphing 

do 

Special  service.... 

do 

do 

, do 

do 

TelearapbiDg 

Special  service 

, do 

do 

Services  in 
do... 


Am 


moving. 


do 

do 

do 

do 

do 

do 

do '..... 

do 

Special  service  . . 

do 

do 

do 

Caning  chairs  ... 
Special  service  . . 

Sundries 

Special  service . . 

do 

Carting 

Awnings ........ 

Special  service  . . 
Washing  towels . 

Carting 

Special  servioe . . 

do 

do 

do 

Pipe  and  fittings 
Special  agent — . 
do 


do 

do.... 

do 

<lP..... 

do... 

do 

do 

do 

do 

Hardware . . 
Lumber  . . . 
Car  tickets 


Gas 

Express 

Special  service 
do 


do 

do 

do 

do 

do 

do 

do 

do 

Glahs,  putty.  &c 
Special  service  . 


COITTINOENT   EXPENSES   OF   IMTEEIOS  DEPARTMENT. 
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Skimeni  of  ej^ndiluret  on  acc(rttnt  of  the  contingent  fund,  fc* — Contlnaed. 


I^         From  whom  pnrohased. 


n 

13 
13 
13 
13 

u 

15 
Vi 
16 
16 
16 
16 
1« 
19 
31 
!1 
22 

n 

a 

5 
26 

30 

30 

30 

30 

30 

30 

30 

30 

30 

30 

30i 

301 

30 


30 

30 

30 

30 

30 

30 

30 

X 

9 

9 

9 


JalT 


9 
9 
9 
10 
11 
14 
19 
23 

27 
«  !8 
*1H.18 
0^  7 


TTMtern  tTnioii  Telemph  Co. 
Fnoklin  Telegraph  Company 

JH.fieDton 

G«otfe  W.  Richards 

J.A.Macaaley 

A.F.KiDg«ley 

E  Raamsarten 

G.W.  Odium 

U.R.HcCalmoni 

Mohan  Brothers 

do 

A.W.Fiaher 

do 

M.E.JeDk» 

Daniel  Smith 

JaWsgcr 

F.A.Wordell 

J.H.Benton 

Alex.  R.  Shepherd  dt  Co 

Gwrge  W.  Richards 

Robert  Graham 

I»aac&Dnon 

W.T.VanDoren.jr 

George  W.Frost 

W.H:sUter 

H.  L.  Peloozs  Sl  Son 

do 

HUcMarray 

RR  Sbopp. 

Creorge  W.  Richards 

V.  Lajnmond •. 

KF.Eaton 

^•H.Cushman 

A.  Brown 

J.D.Smith 

do 

Isaac  BLDnon 

F.A.Wordell 

Elmer  H- Craig 

H.R.McCalraont 

James  H.  Clements    

0.x.  Miller 

D.I.Murphy 

I*  A.  Brandehnry 

Franklin  Wood 

Great  Falls  Ice  Company 

G.H.Rag»dale 

A.  8.  Coleman 

John  H.  Wager 

^aabiogton  Gas-Light  Companj* 

E;  J.  Hay  ward 

William  Hatchinson 

H.E.Jenk8 

JowphCarr 

F.  H.  Spragne 

Jot.Loagbran 

C.R.  Conner 

J.H.Berkan 

J.W.Morris 

John  Edw.  Mason 

A;W.Fisher 

Jr.  Bates 

'^<  A.  Macaoley 

*•  T.  Morgan 

JohnMoran 

^rthur  Shepherd 

^  wteTi  Union  Telegraph  Co 

'^'R.Shopp 


Amoant. 


Telegraphing . 

do 
Special  service 

do 

do 

do 

Rubht-r  stamps 

Special  service 

do 

Gold  pen  and  holder 

Eyelet  bore 

Special  service 

do 

do 

Tile  boards 

Special  service 

do 

do 

Fittings,  «fec , 

Special  service 

Carriage  for  Commissioner 

Special  service 

do 

do 

Horse 

Rollers  for  printing-press. . 
Bracket  for  printing-press. 

Document  straps 

Special  service 

do 

Caning  chairs 

Special  service 

do 

Horseshoes 

Special  service 

do 


do 

do 

do 

do 

do 

do 

do 

do 

do... 

Ice , 

Special  sen'ice  . , 

do 

do 

Gas 

Washing  towels 
Special  service* 
do 


Amoant  expended 

Balance  on  nand  unexpended. 


do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

Sandries  * 

Si)ecial  service* 
Telegraphing*  . 
Special  service* 


Amount  appropriated 


141  91 

50 

56  74 

54  17 

157  90 

10  69 

5  00 

34  89 

115  65 

4  CO 

1  SO 

80  10 

18-2  20 

147  40 

30  80 

78  65 

57  60 

138  6,'> 

90  48 

16  00 

550  00 

118  95 

112  40 

69  00 

160  00 

3  00 

1  50 

24  00 

11-2  -2.1 

37  04 

3  75 

73  44 

lie*  85 

2  00 

47  08 

159  31 

lOJ  BO 

89  30 

106  29 

138  50 

VJ6   70 

138  30 

rO  20 

110  41 

147  17 

1-23  17 

129  00 

141  86 

78  90 

44  55 

14  44 

168  55 

74  80 

1.12  90 

105  16 

115  10 

132  67 

112  35 

134  47 

136  95 

32  50 

135  07 

163  41 

75  37 

49  25 

200  05 

43  52 

2  00 

57,  796  90 
9,703  10 


67,  500  CO 


*  These  accounts  were  contracted  during  the  fiscal  year  ending  June  30,  1877. 

B.  Ex,  42 2 


i 
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CONTINGENT   EXPENSES    OF   INTERIOR   DEPARTMENT. 


Statement  of  expenditures  on  account  of  the  contingent  fund  of  the  Education  Office  , 

fiscal  year  ending  June  30,  1877. 


Date. 


Sept. 


1876. 
Jnly  27 
Aug.    3 

9 

10 
10 
10 
11 
11 
23 
23' 
23 

24 

26 
26 
:i0 
30 
31 
1 
2 

5 

1» 

14 

15 

22 

Hi 

25 

27 

30 

30 

July  31 

Auif.  31 

Sept.  30 

Oct.      5 

5 

5 

19 

21 

21 

23 

28 

2>* 

1 

I 

3 

4 

11 

13 

13 

15 

16 

16 

16 

16 

21 

21 

21 

21 

21 

23 

24 

25 

27 

27 


28 
29 

1 

1 
2 
5 

7 

8 

11 

15 

15 


Nov. 


Dec. 


From  whom  pnrchaaed. 


Nature  of  purchases,  <&c. 


F.  G.  Davis 

E.  J.  Hayward 

£.  Q.  Guiison 

Charles  Warren 

E.  W.  Whlttaker 

Western  Union  Telegraph  Co. 

F.  Leypoldt 

William  T.  Harrts 

Hnrd  &.  Houghton 

F.  S.Galther 

Adaras  Express  Conrpany 

C.  H.  Emmerson  Sc  Co 


A.N.Bell , 

A.  K.  Williams 

Lorenzo  Rice 

William  Ballantyne. 

Arthur  Simmons 

A.  K.  Williams 

J.  G.  Weaver 


E.  J.  Hayward 

Western  Union  Telegraph  Co 

Lorenzo  Rice 

Solomons  &  Chapman 

J.  S.  Kellogg 

S.  R.  Warren 

Mancol  Philp 

Atlantic  and  Pacific  Telegraph  Co. 

J.  G.  Weaver 

Bangs,  Merwin  &  Co 

Pay  roll 

......do 

do 

Johnson  Brothers  

Great  Falls  Ice  Company 

E.  J.  Hav wood 

A.B.Shaw 

S.  R.  Warren 

C.  A.  Spofford 

James  St,  John  Stationery  Co 

A.  Simmons,  Jr 

H.  M.  Rogers 

Adams  Express  Company 

Charles  Warren 

E.  M.  Whittaker  &  Son 

A;  Schumacher  &  Co 

E.  M.  Whittaker  &Son..v 

Adaras  Express  Company 

L.  W.Schmidt. 

E.  J.  Hayward 

J.  H.  Johnson 

Atlantic  and  Pacific  Telegraph  Co. 

Franklin  Telegraph  Company 

J.  H.Johnson 

Western  Union  Telegraph  Co 

do 

Mohnn  Brothers 

Adams  Express  Com pany 

do 

Charles  Warren 

F.  Le  vpold  t 

D.  Mcintosh 

A  dams  Express  Company 

Mrs.  8.  S.  Gaither 


Adams  Express  Company 
Ptf ter  Moseley 


J.  G.  Weaver 

J.  O.  Parker 

Walter  Alh'U,  jr 

James  Anglim 

Mohun  Brothers 

E.J.  Hayward 

J.  Bradley  Adams . . . 
A.  Schumacher  6c  Co. 
J.  E.  Doxey 


Repairing  cane-seat  chairs 

Washing  towels 

Books 

Car  tickets  and  express  charges 

Stationery  aud  booas 

Telegraphing 

Trade  List  Annnal 

Journal  of  SpcKinlati ve  Philosophy 

Public  Health  Report 

Corrosive  sublimate,  alcohol,  dec 

Expressage 

One  year's  subscription  to  Business  Guide 

of  Washington. 

Sabscription  to  Sanitarian 

Report  Bureau  of  Education,  l867-'68 

Cleaning  carpets 

Stationery 

do 

Services  as  messenger  for  Angust 

Report  Vienna  Exi>os{tion 

Mounting  maps  on  rollers,  and  lumber  and 

labor  making  box. 

Washing  towels 

Telegraphing 

Cleaning  carpets 

Stationery 

Reports  Bureau  of  Education 

Car  tickets  and  express  charges 

Servicas  for  seven  days,  at  11.50 

Telegraphing 

Upholstering — mounting  maps  on  rollers . . 

Lot  of  early  American  school-books 

Collecting  statistics 

do 

do 

Coal 


Ao 


Ire 

Washing  towels 

Push-cart 

Car  tickets  and  express  charges 

Traveling  expenses  to  New  York  and  return 

Stationery 

Services  sis  messenger 

Services  as  copy-holder 

Expressing 

('ar  tickets  and  express  charges 

Books 

B'reight * 

Stationery 

Expressing 

German  books 

Washing  towels 

Books 

Telegraphing 

do 

Arithmetic  (1) 

Telegraphing 

do 

Stationery 

Expressage 

do 

Car  tickets  and  express  charges 

Subscription  to  American  Library  Jonmal 

Services  as  proof-reader 

Expressage 

Oil  silk  (for  wrapping  books  for  long  sea- 
voyage). 

Ex  pressage 

Washers  for  strengthening  cart  belonging 
to  bureau. 

Packing-boxes 

Stationery ,  

Knight's  Mechanical  Dictionary 

Books 

Stationery 

Washing  towels 

St  at  iouery 

Expressage 

Express  charges  advanced 
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SlaUment  of  expenditures  on  account  of  the  contingent  fund^  ^*c. — Continaed. 


Date. 


Jkc  15 
20 
9!| 

26 

271 

27; 

S9 

30 

3U 

30 

31) 

.-      30 

OCL  31 

XoT.  30 

Dec.  31 
1«7. 

Jul  e 
8 

8' 
9 
12 
13 


From  whom  purchased. 


Nature  of  porchaaes.  See. 


Amount. 


Hoff  &  Thomas 

E.  G.  FairchUd 

Western  Union  Telefpraph  Co. 

J.OnnoQd  Wilson 

A.  Schomacher  &.  Co 


AUantic  and  Pacific  Telegraph 

J.  H.  Johnson 

Chsrles  Warren 

Jsmes  Anglim 

Great  Falls  Ice  Company 

L.  C.Campbell 

Adams  Express  Company 

Payroll 

do 

do 


Feb. 


lar. 


i 

B 

13 

15 

17 

17 

19 

19 

19 

33 

24 

34 

28 

6 


7 
8 

17 
30 
20 
25 
96 
30 
31 
31 

ITL     31 

eh.   2S 

ar.  31 

31 

pr.    6 


n 

13 
14 
19 
19 


E.  J.  Harward 

W.EL  Barnes 

J.  Dennis,  jr 

Yonnf;  Men'sChristian  Association 

Bovd's  Directory  Company 

AK.  Williams 


15 
15 
17 
20 
23 
23 
30 
39 
30 
31 
2 

3 

3 

3  I 

3 

3 

5 

5 

5 


George  S.  Honlton 

W.S.  Tappan 

AT. Barnes  &  Co 

J.  W.  Gregory 

Atlantic  and  Pacific  Telegraph  Co. 

W.S.  Mitchell 

Cliarles  Warren 

AT.Bames  &  Co 

E.  W.  Nssh 

Yonng  Men'sChristian  Association 
Charles  Fischer 


Baltimore  and  Ohio  Railroad 

Solomons  A  Chapman 

£.  J.HaTward 

E.  M.  Whittaker 

National  Bepnbllcaa 

F.  W.Christian 

William  Ballantyne 

do 

J.  Distamell 

Adams  Express  Company 

J.  H.  Johnson 

B.  Westerman  A  Co 

McHenamy  A  Co 

E.  M.  WhitUker  A  Co 

Mancel  Philp 

A.  E.  La  Merle 

F.Chatterton 

A.  Brown 

J.  Ormoud  Wilson 

W.H.  Harrover 

Tonog  Men'sChristian  Association 

N.  R.  Stedraan  A  Co 

£.  J.  Hayward 

William  Ballantyne 

Adams  Express  Company 

Repnblic  Newspaper  Company  . . . 

J.H.Johnson 

Ker,  Clark  A  Trnunell 

E.  C.  Wiues 

J.  H.  Johnson 

E.  Steiger 

Young  Men's  Cliristian  Association 

Great  Falls  Ice  Company 

Payroll 

do 

do 

E.  W.Woodruff 

Adams  Express  Company 

J.  R  Adams 

Solomons  A  Chapman 

E.Q.Gunson  A  Co 

J.  H.  Johnson 

J.  R.  Osgood  A  Co 

Henry  Barnard 

J.  H.  Johnson 


Diploma  cases 

Third  volume  Johnson's  Eacy doped ia 

Telegraphing 

Books 

Express  charges  and  ocean  freight  on  three 
boxes. 

Telegraphing 

Books 

Street-car  tickets  and  express  charges 

Books 

Ice 


Hardware 

Expressage 

Collecting  statistics 

do... 

do 


Washing  towels 

Books 

Text-books. 

Old  newspapers 

Directory 

Set  of  United  States  Reports  on  Yienna 
Exhibition. 

Magazines 

Repairing  clock 

SuDscription  to  International  Review 

Hardware 

Telegraphing 

Carpet-uning 

Street-car  tickets,  Ac 

Magazine  snbscriptioa 

Books 

Old  newspapers 

Reading-glass  (for  use  in  deciphering  man- 
uscript). 

Freight 

Books 

Washing  towels , 

Magazine  subscription 

Subscription  Daily  Republican 

Books 

Stationery 

Books 

do 

Expressage 

Books 

do 

Periodicals 

Books 

Services  compiling  statistics 

do 

do 

Repairing  push-cart 

Books 

Matches  and  hardware 

Old  newspapers 

Gray's  Atlas 

Washing  ^wels 

Stationery 

Expressage 

Republic  Magazine 

Books 

Towels 

Books . 

do 

do 

Old  newspapers 

Ice 


Collecting  statistics 

V ".'.do  '.'.'.'.'.','.'.'.'.'.'.'. 

File-holders 

Expi'essago 

Stationery 

do 

Periodicals 

Text-books 

Book 

I^kyoks , 

Text-books , 


$36  00 

12  75 

37 

7  00 

8  76 

3  44 

4  35 

SO  99 

46  4.'S 

15  73 

90  64 

10  65 

701  50 

537  30 

603  60 

1  35 
85  00 


1 
5 
5 
3 


80 
75 
00 
50 


1  40 

S  50 

5  00 

75  00 

1  00 

13  50 

11  85 

5  00 
13  95 

9  15 
3  50 

11  70 
33  40 

1  65 
15  00 

8  00 
10  00 
15  00 
68  41 

3  00 
33  55 

6  10 

15  65 

4  H) 

16  50 
15  00 

77  50 

15  00 

9  00 
19  50 

7  64 
1  65 

16  00 
1  3S 

78  05 
13  80 
13  00 

9  75 

6  00 

7  00 
4  65 

12  00 

1  65 
7  47 

599  90 

583  20 

610  DO 

10  CO 

7  15 

112  84 

121  01 

4  30 

7  50 

10  00 

828  00 

2  00 


i 
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CONTINGENT   EXPENSES   OF   INTEEIOE   DEPARTMENT. 


Statement  of  expenditures  on  account  of  the  contingent  fund,  4'<^, — Continued. 


Date. 


1877. 
Apr.  28 
May     2 

3 
3 
4 
4 

5 

11 
13 
22 
29 

June    4 

5 

11 

13 

15 

15 

15 

,      15 

Apr.  30 

May  31 

June  18 

20 

21 

22 

23 

23 

25 

25 

30 
30 
30 
30 
30 
30 
30 
30 
30 
30 
30 
30 
30 
30 
30 
30 
30 


From  whom  purchased. 


Xatnre  of  pnrchaMs,  Sec. 


J.H.Johnson 

E.  J.Hayward 

Yoang  Men's  Christian  Association 
William  Ballantyne 

do 

F.  Lej'poldt 

A.  Sobamacher  &.  Co 

Adams  Express  Company 

Charles  Warren 

J.H.Johnson 

B.  F.Stevens 

Metropolitan  Kailway  Company. . . 
John  Eaton,  Jr 


E.  J.Hayward 

E.C.FairchUd 

Webb  ABeveridge 

Adams  Express  Company 

Edward  Benaud 

C.H.  Wye 

Rooks  Turner 

Charles  Ericksou 

Pay-roll 

do 

A.  Schumacher  &  Co 

E.W.Woodruff 

Charles  Ericksou 

MancelPhllp 

A.N.Bell 

Edward  Renaud 

J.B.Philp 

Young:  Men'sChristian  Association 
Colnmoia  Street-Rail  way  Company 

L.  C.  Catnpbell 

Edward  Renaud 

J.B.Phllp 

William  Gronert 

R.  J.  Clarke 

A.  R.  Shepherd  &  Co 

John  HcKenny 

Great  Falls  Ice  Company 

Adams  Express  Company 

Pay-roll 

£.J.Hayward 

Western  Union  Telegraph  Co 

Charles  Warren 

Adams  Express  Company 

J.  W.  Boteler  &  Bro 

W.B.  Moses 

John  Eaton 


Text-books 

Washing  towels 

Old  newspapers 

Stationery 

Books 

Perioilicals 

Freight 

Expressage 

Car  tickets  and  express  charges 

Text-books 

Books,  pamphlets,  Sco 

Car  tickets 

Cash  expended  while  attending  meeting  at 
flarrisburg. 

Washing  towels 

Volume  4,  Johnson's  Encyclopedia 

Water-set  and  match-safe 

Express  charges 

SerWoe  unpacking  and  arranging  library. . . 

do 

Service  assorting  and  arranging  documents. 

:-do 

Collecting  statistics 

, do 

Ocean  freight 

Fileholders 

Unpacking  and  arranging  library 

do 

Subscription  to  Sanitarian 

Unpacking  and  arranging  library 

do 

Old  newspapers 

Cat  tickets 

Hardware 

Unpacking  and  arranging  library 

do 

do 

WSndowshadee 

Wash-stands,  chandeliers,  shades,  Sco 

Service  in  removing  bareau 

Ice 


Expressage 

Collecting  statistics 

Washing  towels 

Telegraphing 

Car  tickets  and  hauling 

Expressaffe 

Dusters,  drop-light,  and  water-set 

Window-shades  and  desk 

Expenses  incurred  in  visiting  institutions 
of  learning. 


Araonnt  expended 

Balance  on  nand  nnexpended. 


Amount  appropriated 


Statement  of  expenditures  on  account  of  the  contingent  fund  of  the  Indian  Office  for  tl 

year  ending  June  30,  1377. 


Date. 


1876. 

Aug.    3 

21 

21 

21 

24 

24 

25 

25 

28 

Sept.    1 

2 

5 


From  whom  purchased. 


E.  J.Hayward 

Henry  Oompton 

Adams  Express  Company. 

do 

do 

Parker  &.  Co 

•John  R  Grisburne 


Natnre  of  pnrchases,  &.c. 


T.P.Connelly 

E.  H.King 

Adams  Express  Company 

James  Hnason !  Painting.  &c 

Adams  E  xpress  Company '■  Expre:isage 


Washing  towels.. 

Cartage 

Expressage 

do 

do 

Ink 

Rnling-pens 

Notarial  services. 
Cabine^work,  &.o . 
Expressage 
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^tment  of  expenditure$  on  aocount  of  the  contingent  fund,'^c. — Con  tinned. 


Dite. 


S^  5 

V 

9 
14 
\i 
14 
15 
16 
16 
15> 
20 
21 
23 
23 
2S 
29 
30 
30 
30 
30. 
30' 
5 
5 
9 
13 
U 
13 
14, 


From  whom  pnrchaaed. 


Nature  of  pnrchases,  Ac. 


Amount 


Oa 


XiT, 


D«. 


14 

19 

21 

33 

23 

24 

24 

26 

28 

28 

2s 

2 

3 

3 

3 

4 

6 

6 

10 

15 

15 

15 

16 

16 

16 

21 

a 

25 

25 

27 

29 

29 

4 

5 

6 


RXHaTWArd 

Adjuns  Express  Company. . . ., 

i  Henry  KCrult 

George  Rvnealjr 

W.H.Barnard 

M.E.Fry 

Adams  Express  Company . 

W.F.Beasloy 

J.  £.  Parker 

M-KFtt 

Adams  fixpress  Company 

James  St  John  Stationery  Co . 

REFersnson 

J.  Brad.  Adams 

G.Chellnl 

George  Ryneal,Jr 

Adams  Express  Company 

John  Malvin 

Adams  Express  Company 

Great  Falls  loe  Company 

James  St  John  Stationery  Co . 

G.  Hanig 

EJ.Hayward 

Adams  Express  Company 

George  Francis 

G.Chelini 

£.  A.  McGraw 

George  C.  Maynard 


7 

g 
% 

II 

14  I 

30 
30  ' 

»i 

30 
30 

30  < 

30 ; 

30 
30  * 


J.  L.  Brown 

Heurv  Jackson 

W.F.Lnta 

Hobnn  Brothers 

Henry  Compton 

Adams  Express  Company 

do , 

do 

J.  C.  Parker 

Adams  Express  Company 

>..... do 

EK.C>nlt 

G.CheUni 

Baltimore  and  Potomac  Bailroad  Co 

W.D.AVyvill 

Adams  Express  Company 

W.Brown 

Metropolitan  Bailroad  Company.. 

Adams  Express  Company 

E.J.Hayward 

W.S.Tapi>an 

,  George  Ryneal.jr 

!  George  Wooldridge 

Halldt  Hame 

I  George  Francis 

\  Adams  Express  Company 

RlLWhittakor 

J.  G.  Weaver 

W.W.Brown 

J.  L.  Brown 

!  H.  A.  Jackson 

|E.A.McGraw 

Cincinnati  Commercial 

L.  Rice 

W.S.  Mitchell 

Mohan  Brothers 

H.O.  Towles 

£.J.Hayward 

George  C.  Maynard 

Adams  Express  Company 

Henry  Compton 

W.F.Lntx 

W.W.Brown 

F.P.May  dtCo 

George  Francis 

W.H.Boyd 

James  Cooper 

George  Francis 

Great  Falls  Ice  Company 

W.Smilh 

George  Francis 

Metropolitan  Railroad  Company  .. 


Washing  towels 

Expressage 

PI  am  blng,  Stc 

Gilt  molding 

Electric  pen,  &,c 

Envelope-rack 

Expressage 

Desk-lock 

Stationery 

Making  case  for  electric-pen  apparatus. 

Expresssge 

Stationery 

Cheroioale 

Letter-press  and  stand 

Bepainog  famiture 

Brash  

Expressage 

Cartage 

E  xpressage 

Ice 


Ink 

Set  of  casters 

Waabing  towels 

Expressage 

Corkscrew 

Repairing  fumitore,  &c 

Candles 

Patting  in  electric  apparatas,  annunciator, 

Sue, 
Repairing  cases,  hanging  doors,  graining,  &e 

Itepairing  chair 

Dating-stamp 

Stationery 

Cartage 

Expressage 

do , 

do 

Stationery 

Expressage 

do 

Plumbing,  duO 

Repairing  f omitare 

Transportation 

Grate,  ^ 

£  xpressage 

Cotton  cloth 

CartickeU 

Expressage 

Waabi  ng  towels 

Repairing  water-pitcher 

Paste-brush 

Soap  and  camphor 

do 

Tacks 

Expressage 

Stationery 

Repairing  fumitnre 

Cotton  cio|h 

Map-sticks 

Repairing  furniture 

Matches 

Subscription 

Cleaning  carpet 

Matting,  carpet,  iic 

Stat  ionery 

Desks 

Washing  towels 

Repairing  electrical  apparatus,  Scq 

Expressage 

Cortege 

Repairing  stamp 

Cotton  cloth 

Spring  punches.. 

Tacks 

City  Directories  . 

Paste 

Coal-shovels 

Ice 


Cartage  ... 
Rat-traps.. 
Car  tickets 


|3  76 
3  CO 

14  00 
1  63 

35  DO 

15  GO 
25 

24  00 
1 
7 


5 


50 

00 

70 

648  OO 

4  85 

22  00 

40  00 

25 

1  tJ5 

50 

3  PO 

43  6d 

74  17 

40 

1  98 

30 

20 

43  00 

80 

501  50 

80  00 
1  40 

16  00 
508  70 
75 
75 
90 
25 
00^ 
30 
75 

10  51 
00 
67 


1 
4 
3 


7 
1 


36  50 

75 

11  44 

10  00 

1  00 

2  04 
50 

1  40 

68  40 

14  28 

90 


1  25 

269  20 

Id  00 

9  88 

82  50 

9  30 

3  50 

14  OO 

3  75 

725  88 

1  75 
224  00 

2  79 
22  00 

80 
50 

1  00 
45  00 
36  00 

2  00 
10  00 

9  00 
1  20 
31  92 
75 
1  50 
5  00 


i 
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Statetnent  of  expenditures  on  account  of  the  contingent  fundf  ^c — CoDtinued 


Date. 


Feb. 


Apr. 


1877. 

Jau.     H 

8 

9 

10 

10 

16 

S4 

31 

3 

3 

3 

5 

7 

8 

9 

14 

14 

17 

iiO 

20 

Mar.    7 

d 

9 

15 

16 

17 

23 

24 

24 

27 

27 

28 

31 

31 

7 

9 

10 

15 

17 

20 

21 

2 

2 

4 

5 

9 

10 

10 

11 

12 

14 

15 

1« 

17 

18 

24 

25 

26 

28 

29 

31 

1 

2 
o 

4 

4 

5 

5 

6 

6 

7 

7 

13 

16 

20 

21 

23 

26 

30 

30 


May 


Jimo 


From  whom  pnrchaaed. 


Nature  of  pnroliaaes.  Sec. 


Adams  Express  Coropauy 

£.  J.Havward 

George  iiyueal,  Jr 

John  Markriter 

L.H.  Schneider 

Henry  Comptou 

S.  Cairoll 

H.  Compton 

National  Republican 

E.J.Hayward 

J.  B.  A  dams 

E.Morrison 

J.  Distumell 

Henry  Compton 

Metropolitan  Kailroad  Company.. 

J.  G  weaver 

E.  C.  Skidmore 

E.W.  Woodruff 

W.RWilliams 

Henry  Compton 

£.  J.Haywwd 

J.  B.  Adams 

E.  Morrison 

Mohnn  Brothers 

H.A.Jackson 

M.  Badger 

Metropolitan  Railroad  Company . . 

Henry  Compton 

J.  R  Adams 

T.C.Connolly 

D.  Kolb 

Henry  Compton 

Great  Falls  loe  Company 

G.  C.  Maynard 

W.F.Lutz 

H.  Compton 

J.  W.  Ireadman 

D.Kolb 

George  Savage 

J  T.Brlstow 

J.  6.  Adams 

E.  J.  Hayward 

D.Kolb 

F.  P.  May  &  Co ; 

Adams  Express  Company 

J.  B.  Adams 

L.  H.  Schneider 

Schmedtie  Brothers 

W.  B.  Williams 

Webb  &  Beveridge 

H.  A.  Jackson 

T.  E.McGraw 

Daily  Nation 

J.  G.  Weaver 

Henry  Comptcu 

W.  W.  Bnrdette  &  Co 

E.  C.  Scidmore 

S.E.Smith 

D.Kolb 

George  Francis 

John  Markriter 

D.Kolb 

George  C.  Maynard 

J.  L.  Brown 

J.  G.  Weaver 

E.  J.  Hayward 

George  Breitbarth 

Willett  &  Libby 

L.  H.  Schneider 

£.  Morrison 

D.Kolb ! 

Adams  Express  Company ! 

W.H.  Barnard [ 

J.  G.  Weaver i 

H.  G.Towles | 

George  Rjmeal,  jr 

George  Breitbarth | 

Webb  &  Beveridge 

James  Cooper 

Metropolitan  Railroad  Company.. 


Exprewage 

Washing  towels 

Gilt  molding,  lamps,  oil,  Sec 

Window-shades,  &c 

Locks,  thermometer,  Sec 

Cartage 

do 

do .. 

Subscription 

Washing  towels 

Stationery 

Shipping-tags 

Blue  Book  (^  copies) 

Cartage 

Car  tickets 

Repairing  desks,  dec 

Book-racks 

File-holders 

Chair 

Cartage 

Washing  towels 

Stationery 

Shipping-tags 

Stationery 

Repairing  offic«-chair8 

Cartage 

Car  tickets 

Cartage 

Stationery 

Notarial  services 

Alcohol 

Cartage 

Ice , 


Connecting  electric  bell-wires 

Daling-stamp  and  repairs 

Cartage 

Cotton  cloth 

H:dr-bnuh 

Twine 

Rubber  stamp 

Stationery , 

Washing  towels 

Glycerine 

Spring  punches 

Expressage 

Stationery 

Rat-trap. 

Clock 

Furniture 

Basin  and  ewer. 

Repairing  furniture 

Matches. 

Subscription 

Packing- box  and  map-sticks. 

Cartage 

Towels 

Book -rack •. 

Putting  loops  on  towels 

Glue 

Water-coolers,  Sec • 

Wall-paper 

Indelible  ink 

Renewing  batteries,  &c 

liepairing  file-cases 

File-boards,  repairing  furniture,  &c 

Washing  towels » 

Office  furniture 

Lumber 

Hardware 

Shipping-tags 

Glue 

Expressage 

Supplies  for  electrical  pen 

Book-case  and  step-laduer 

Office-furniture 

Lamps 

Office- furniture 

Umbrella-stand 

Paste 

Car  tickets) 
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statement  of  expenditures  on  account  of  the  contingent  fund,  ifc — Continaed. 


Date. 

1=77. 

JiE«30 

30 

30 

Ti 

^ 

30 

July  13 

i^.  6 

f«rf.  25 

h\x  10 

From  whom  purchased. 


Great  Falls  Ice  Company 
Adams  Express  Compaoy . . 

E  J.  Haj  ward 

George  C.  Maynard 

W.&MitcheU 

Webb  A,  Beveridge 

LttSohneider 

W.ILDann 

Morgan  Envelope  Company 
T.EMcGraw- 


Ice 

Expressage 

Washing?  towels 

Renewing  batterieR  and  repairing  wires 

Matting,  carpets,  &c 

Umbrella-stand 

Hardware 

Furniture 

Stationery 

Caudles 


Amonnt  expended 

Balance  on  nand  nuexpeuded . 

Amonnt  appropriated 


Amonnt. 


139  34 

30 

9  65 

4  50 

149  34 

3  00 

9  93 

S  00 

08  60 

1  60 

5,637  04 

362  96 

6,000  00 


45th  Congeess,  )   HOUSE  OP  KEPRESENTATIVES.    (  Ex.  Doo. 
2d8eg»ion.       f  \    No.  43. 


NEW  BARRACKS  AT  FORT  MONROE.  VA. 


LETTER 


FROM 


THE    SECRETARY    OF    WAR, 

RECOMMRXDIXG 

Appropriation  for  six  new  buildings  at  Fort  Monroe^  Va. 


February  5, 1878. — Referred  to  the  Committee  on  Appropriations  and  ordered  to  be 

printed. 


War  Department, 
WasMngton  City^  February  4,  1878. 

The  Secretary  of  War  has  tho  hooor  to  call  the  atteDtiou  of  the  Hoase 
of  Representatives  to  the  papers  and  plans  concerDiDg  the  erection  of 
new  barracks  at  Fort  Monroe,  Ya.,  transmitted  on  the  20th  December, 
1875,  pablished  in  House  £x.  Doc.  No.  30,  Forty-fourth  Congress,  first 
session,  and  to  renew  the  recommendation  made  at  that  time  by  his 
predecessor,  that  an  appropriation  of  $100,000  be  made  by  Congress 
for  the  six  buildings  required. 

Copies  of  papers  and  plans  of  the  buildings  are  herewith  submitted. 

GEO.  W.  McCRARY, 

Secretary  of  War. 

The  Speaker  oftheHotise  of  Representatives. 


COPIES  OF  papers  RELATING  TO.  AND  PLANS  AND  ESTIMATES  FOR,  THE 
ERECTION  OF  NEW  BARRACKS  AT  FORT  MONROE,  VA. 

Headquarters  Artillery  School,  U.  S.  A., 

Fort  Monroe  J  Va.^  March  1, 1875. 

Sir:  I  have  the  honor  to  transmit  herewith  the  report  of  the  senior 
medical  officer  of  this  post  (Surgeon  Joseph  R.  Smith,  U.  S.  A.),  dated 
the  27th  ultimo,  on  the  condition  of  the  barracks,  kitchen,  and  laun- 
dresses' quarters  occupied  by  this  command.  I  am  certain  that  I  can- 
Dot  endorse  Surgeon  Smith's  statements  and  views  too  strongly. 

Although  I  have  reported  annually  for  the  past  six  years  the  faulty 
construction,  limited  capacity,  and  deca^  ed  condition  of  these  buildings, 
and  have  urgently  asked  for  the  erection  of  new  buildings,  I  neverthe- 
less here  repeat  some  of  the  details. 


2  NEW   BARRACKS   AT   FORT   MONROE,    VA. 

These  barracks  and  kitchens  were  built  in  1862-'63,  of  unseasoned  lum- 
ber, felled  and  sawed  in  the  vicinity,  by  the  labor  of  the  enlisted  men, 
on  ^xtra  duty,  at  a  cost  for  the  fourteen  buildings,  as  I  am  informed,  of 
less  than  one  thousand  dollars.  Built  hastily  during  the  early  years  of 
the  war,  they  were  intended  to  subserve  only  a  temporary  purpose. 
They  soon  began  to  fall  into  decay,  and  for  the  past  five  or  six  years 
have  only  been  kept  from  falling  upon  the  heads  of  the  occupants  by  . 
assiduous  patching,  supporting,  underpinning,  &c.  They  are  leaky, 
insntierably  hot  in  summer,  and  cold  in  winter,  and  are  now  become 
altogether  too  much  decayed  to  admit  of  repair. 

Three  years  Hgo  the  Board  of  Engineers  for  Fortifications,  made  aware 
of  the  condition  of  these  buildings  by  my  frequent  reports,  digested 
and  reported  plans  and  specifications  for  new  and  permanent  fire-proof 
structures.  These  plans,  as  I  have  been  informed,  received  the  approval 
of  the  Chief  of  Engineers  and  the  Secretary  of  War,  and  would  seem 
only  to  await  the  asking  of  the  necessary  appropriation  by  Congress. 

Last  year  Major  Sawtelle,  quartermaster  United  States  Army,  made 
a  critical  examination  of  the  old  buildings,  and  prepared  plans  for 
others  to  replace  them.  These  last  ^re  not  understood  to  be  of  the  per- 
manent character  that  the  location  demands. 

Still,  if  the  engineer  plan  is  not  to  be  put  in  execution  at  once,  the 
plan  or  the  Quartermaster's  Department  should  be. 

Tht?  comfort,  decency,  and  health  of  the  garrison  imperatively  demand 
new  buildings  as  soon  as  it  is  practicable  to  erect  them. 

I  beg  most  earnestly  to  invite  the  attention  of  the  proper  authorities 
to  this  subject. 

Very  respectfully,  vour  obedient  servant, 

WILLIAM  F.  BAERY, 
Colonel  Second  Artillery,  Bvt,  Major- General,  Commanding. 

The  Assistant  Adjutant-General, 

Headquarters  Military  Division  of  the 

Atlantic,  J^evo  York  City. 


Four  Monro B,  Va.,  February  27,  1875. 

Sir  :  I  have  tbe  honor  to  report  that  I  have  made  the  examinations  required  by  Greneral 
Order  125,  A.  G.  O..  1874. 

The  general  sanitary  condition  of  the  post  is  ji^ood,  and  requires  no  comment  or  recom- 
mendation. 

I  deom  it  my  datj,  however,  to  ask  the  special  attention  of  the  commandinf^  officer  to 
those  buildings  occupied  by  the  companies  as  quarters.  These  are  seven  in  number,  wooden 
structures,  with  bniidinfi^p  of  the  same  fjTeneral  character  in  the  rear,  serving  as  kitchen, 
mf'ss,  and  wash  rooms. 

These  buildings  are  too  small  to  answer  the  purposes  for  which  used,  and  were  so  reoorted 
by  my  predecessor,  Surg>eon  Cooper,  in  1870.     Were  this  the  only  fault  of  these  builaings, 
I  mif^bt  not  deem  it  so  imperative  upon  me  to  attempt  to  disturb  the  status  which  has  ex- 
isted for  several  years.    But  while,  since  1870,  this  one  fault  has  remained  unchanged,  in 
other  respects  the  condition,  of  these  buildingrs  has  greatly  deteriorated. 

Count ructed  of  wood,  on  the  outer  side  of  the  frame- work  are  nailed  wide  upright  boards, 
the  HeHinfl  battened  with  narrow  strips.  Inside  the  frame  are  nailed  narrow  boards,  tongued 
and  grooved,  The  roofs  are  shingled  and  ceiled,  like  the  inner  wall,  with  narrow  tongued 
and  crrooved  boards,  following  generally  the  slope  and  contour  of  the  roof  In  the  ceiling 
of  each  barrack  are  two  iouvered  ventilating  openings.  The  floor  is  also  tongued  and  grooved, 
and  outside  the  buildings,  from  the  floor  to  the  ground,  horizontal  boards  are  nailed. 

The  roofs  of  all  these  quarters  leak  even  when  new-shingled  within  a  year.  The  green 
material  entering  into  the  construction  of  the  walls,  floors,  and  ceilings,  has  now  rotted 
and  shrunk,  so  that  many  cracks  exist,  and  the  buildings  are  so  open  as  to  have  made  it  im- 
possible to  keep  them  comfortably  warm  daring  the  present  winter. 

In  consequence  of  this  shrinkage,  decay,  and  loss  of  strength,  their  outlines  are  deflected 
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from fltriigbt  lines;  thej  are  sunken;  they  totter  with  every  moderate  wind,  and  they  are 
in  daoiper  of  falling,  in  case  of  a  violent  gust,  and  imperiling  the  safety  of  their  occupants. 

I  therefore  regard  them  as  entirely  unfit  to  be  occupied  by  the  troops,  and  I  earnestly  rec- 
oaoieod  that  they  may  be  removed  and  replaced. 

I  have  not  deemed  it  necessary  to  send,  in  company  with  this  report,  plan  and  specifica- 
tioiu  for  suitable  barracks,  as  I  am  informed  that  heretofore  they  have  been  made  and  for- 
warded. 

Under  these  circnmstaoces,  I  request  the  endorsement,  by  the  commanding  officer,  of  my 
statements  and  recommendations,  and  ask  that  he  will  submit  this  report  to  the  proper  au- 
tlM)htj,  with  such  remarks  as  he  may  deem  germane  to  the  subject. 
Very  respectfully,  your  obedient  servant, 

JOS.  R.  SMITH, 

Surffeofi^  v.  S.  A, 
Liejt.  C.  O.  Howard, 

Past  Adjutant,  Fortriti  Moiroe, 


[Firs^^  indoraemeot.] 

Hbadquart^rs  Division  of  the  Atlantic, 

New  York,  March  3, 1675. 

Respectfully  iejer«*ed  t>  the  medical  director  of  t*ie  division  for  report  and  recommenda- 

tidDS. 

hy  command  of  Major-General  Hancoc^c : 

JAMES  B.FRY, 
Atsiitant  Adjutant  General. 


[Saeond  indonemen^.] 

Medical  Division  Office,  Division  of  the  Atlantic, 

New  York,  March  11,  1675. 

Bespectfully  returned  to  headquarters  Division  of  the  Atlantic,  concurring  in  the  recom- 
meodation  and  vievvs  of  the  post  surgeon  and  commanding  officer  for  the  election  of  suita* 
\^  baildincrs  at  this  post,  the  necessity  for  which  is  very  urgent. 

JNO.  M.  CUYLER, 
Surgeon  U.  S.  A.,  Medical  Director  Division  of  the  Atlantic, 


[Third  indorsemant.] 

Headquarters  Division  of  the  Atlantic, 

New  York  CUy,  March  12,  1875. 

Keppectfully  referred  to  the  chief  quartermaster  of  the  division  for  report  and  recommen- 
dation. 
Bj  command  of  Major-General  Hancock  : 

JAMES  B   FRY, 
Astittant  Adjutant- General, 


[Fourth  iadoraamant.] 

Headquarters  Military  Division  of  the  Atlantic, 
Office  Chvf  Quartermaster,  New  York,  March  13,  1875. 

Respectfully  returned  to  the  assistant  adjutant-general  Milittiry  Division  of  the  At* 
lantic 

1  fully  concur  in  the  within  remarks  of  Colonel  Barry,  and  earnestly  recommend  that 
etfly  action  be  taken  toward  having  suitable  quarters  provided. 

The  matter  has  been  considered  by  the  Quartermaster-Oeneral,  with  whom  I  have  con- 
▼ersffM]  on  the  subject.  The  plan  proposed  by  him  I  regard  as  a  very  good  one,  and  cannot 
too  strongly  urge  its  adoption  and  the  erection  of  the  building  at  as  early  a  day  as  possible. 

RUFUS  INGALL8, 
Coi.  aid  A.  Q.  M,  Genl.,  Bvt.  Maj-Genl,  U,S.  A.,  Chief  Quartermnster, 
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[Fifth  iadinamen*.] 

Hkahquarters  Division  of  the  Atlantic, 

New  York  City,  March  15,  1875. 

Respectfully  foiwarJed  to  the  assistant  adjutant-gfeneral,  headquarters  of  the  Army,  in- 
viting attention  to  the  foregoing  indorsement  hereon,  by  the  chief  qoartermaster  of  the  di- 
vision. 

WINF'D  8.  HANCOCK, 

MajoT'Geueralt  Commamdimg, 


[Sixth  indon«inent.] 

Headquarters  of  the  Army, 

5atJi(  Louts,  March  20,  1875. 

Respectfully  forwarded  to  the  Adjntant-General. 
By  command  of  General  Sherman: 

WM.  D.  WHIPPLE, 
Astistant  Adjutant- General. 


Respectfully  referred  to  the  Quartermaster-General. 


[Seventh  Indonement.] 

War  Department,  Adjutant-General*s  Office, 

Wathington,  March  24,  1875. 


E.  D.  TOWNSEND, 

Adjutant-  General, 


[Eighth  indoriement.] 

Respectfully  returned  to  the  Adjutant- General  United  States  Army. 

The  barracks  plan,  of  which  a  copy  is  with  these  papers,  is  certain  to  make  an  unwhole- 
some building,  and  the  estimated  cost  is  $176,000. 

The  Quartermaster's  Department  cannot  legally  undertake  such  an  expense,  and  if  the  En- 
gineer Department  has  plans  for  permanent  barracks,  as  part  of  the  fortress,  it  will  not  be 
advisablo  for  this  department  to  lay  other  plans  before  Congress.  I  cannot  advise  the  ex- 
penditure of  twenty-three  to  twenty-eight  tnonsand  dollars  in  building  quarters  for  laun- 
dresses at  Fort  Monroe.  Erection  of  so  costly  a  building,  and  a  permanent  one,  is  prohib- 
ited by  law.     (Section  II 36,  Revised  Statutes. ) 

The  Secretary  has  authorized  construction  of  one  block  of  buildings  in  pUi  to  accommo- 
date four  officers ;  the  plans  have  been  modified  accordingly. 

I  inclose  plans  (herewith,  marked  B,)  for  accommodations  for  the  same  number  of  com- 
panies on  the  published  plan  which  occupies  about  the  same  space  on  the  parade  as  the  plan 
from  headquarters  Division  of  the  Atlantic  (herewith  marked  C). 

This  would  be  less  costly  and  much  more  healthy  and  comfortable ;  but  still  its  cost  is 
beyond  the  means  at  present  available. 

So  much  is  wanted  at  (""ort  Monroe  that  I  doubt  whether  fulKrelief  can  be  given  until,  on 
a  well-devised  plan,  Congress  can  be  prevailed  upon  to  make  a  special  appropriation,  and  if 
xthe  -Engineer  Department  is  considering  the  subject  of  providing  permanent  quarters  for 
its  garrison,  this  aepartment  should  not  interfere,  or  both  will  fail. 

The  whole  amount  of  the  estimate  for  quarters  and  barracks  in  Division  of  the  Atlantic, 
according  to  the  plans  prepared  at  division  iieadquarters  under  instructions  to  that  effect 
from  the  Secretary  of  War  of  Augusts,  1874,  is  $1,496,562. 

The  plans  are  in  many  cases  such  as  I  could  not  advise  the  Secretary  to  lay  before  Congpress, 
and  the  total  is  so  great  that  there  was  no  prospect  of  success  at*the  late  session. 

I  attempted  to  simplify  and  economize  in  the  cost  of  the  officers*  quarters,  but  as  the  Secre- 
tary decided  that  these  less  costly  plans  were  still  too  costly,  1  have  prepared,  and  this  day 
submitted  (in  the  Fort  Whipple  case),  plans  for  quarters  fur  officers  of  a  company,  in  exact 
accordance  with  his  views  as  recently  communicated. 

The  drawings  for  the  buildings  already  authorized  at  Fort  Monroe  will  be  ready  in  a 
few  days. 

M.  C.  MEIGS, 
Qjuartermaster-Gentralf  Brevet  Major- General,  U,  S.  A, 
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[Ninth  indoraement.  1 

War  Department,  Adjutant-Generai/s  Office, 

Washington,  April  12,  18' 5. 


£e  fKctftill/  submitted  to  the  Secretary  of  War. 


E.  D.  TOWNSEND, 

Jfijutant' General, 


MEMORANDUM. 


War  Department,  Inspector-Grnerai/s  Office, 

Washington,  AprU  20,  1875. 

As  Fort  Monroe  is  one  of  the  most  important  points  in  onr  system  of  sea-coast  defenses, 
which  will  doubtless  continue  to  be  occupied  for  many  years,  besides  possessinji^  interest  as 
the  location  of  the  artillery  school,  it  will  probably,  in  the  future,  as  it  has  been  in  the  past, 
frequently  be  visited  by  fureien  dif^itaries.  In  Yiew  of  which  it  seems  no  more  than  reason- 
able that  its  garrison  should  be  quartered  in  permanent,  sightly  barracks,  built  upon  correct 
sanitary  principles. 

I  would  therefore  very  respectfully  recommend  that  the  Engineer  Department  be  directed 
to  prepare  and  submit  to  the  Secretary  of  War  suitable  plans  for  such  buildings,  to  be  pre- 
sented to  the  next  Congress  for  a  spcjcial  appropriation. 

R.  B.  MARCY, 
Inspector-General. 

War  Department,  April  24,  1875. 

Respectfully  r<^turned  to  the  Adjutant* General. 

The  views  of  General  Marcy  are  concurred  in,  and  recommendation  will  be  made  to  Con- 
gress at  its  next  session  for  building  the  necessary  buildings,  an  estimate  of  which  should 
be  sent  before  August  31st  next,  so  that  it  may  be  included  in  the  annual  estimates. 
By  order  of  the  Secretary  of  War : 

n.  T.  CROSBY, 

Cfii^f  Clerk. 


[Tenth  IndorMtnent.  ] 

War  Department,  Adjutant-Gkneral'sOffice, 

Washington,  April  29,  1875. 

Respectfully  referred  to  the  Chief  of  Engineers,  to  cause  the  necessary  plans  and  estimates 
to  be  prepared  and  submitted  in  accordance  with  the  instructions  of  the  Secretary  of  War, 
iodon^  on  the  accompanying  memorandum  from  the  Inspector-General. 

E.  D.  TOWNSEND, 

Adjutant-General, 


[Eleventh  Indorsement.] 

Office  of  the  Chief  of  Engineers, 

Washington,  May  4,  1875. 

Respectfully  referred  to  the  Board  of  Engineers  for  Fortifications  for  report. 
If  the  plans  and  estimates  of  the  board  of  April  .3,  1872,  do  not,  in  its  judgment,  need  re- 
vision, the  board  can  submit  them  in  answer  to  this  communication. 
By  command  of  Brigadier  •General  Humphreys : 

THOS.  LINCOLN  CASEY. 
Lieutenant-  Colonel  of  Engineers, 


[Twelfth  indorsement.] 

Office  Board  op  Engineers  for  Fortificatons, 

New  York,  Ju'ij  21,  187.'. 

Respectfully  returned  to  the  Chief  of  Engineers  with  report  of  this  date. 

J.  G.  BARNARD, 
Colonel  of  Engineers,  and  Brevet  Major-Genrral, 

President  Board  of  Engineers  Jor  Fortificutiuvs. 
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Office  Eoard  of  Engineers  for  Fortifications, 

Army  BuUding,  New  York,  July  23,  1875. 

General:  In  pursuance  of  your  instructions  of  the  4tb  of  May,  indorsed  upon  the  com 
•munication  of  Col.  William  F.  Barrj,  of  the  Ist  of  March  last,  to  the  adjutant-^neral  Mili- 
tary Division  of  the  Atlantic,  the  Board  of  Engineers  for  Fortifications,  having  carefully  con- 
sidered the  subject  of  barracks  for  Fort  Monroe,  Va.,  have  the  honor  to  submit  the  fol- 
lowing report  thereon. 

Much  study  was  devoted  to  the  design  for  barracks  at  that  place,  which  waa  submitted 
to  you  with  report  of  April  2, 1872,  and  in  its  arrangement  the  board  had  the  benefit  of  the 
advice  and  snggestions  of  Col.  W.  F.  Barry,  commanding  at  Fort  Monroe,  who  approved  of 
the  design,  as  embodying  all  the  requisites  for  the  health  and  comfort  of  the  soldier.  The 
plan  has  again  been  examined,  and  the  board  recommends  no  change  therein  except  in  the 
spacing  of  the  floor-girders,  which  should  be  spaced  four  feet  four  and  a  half  inches  apart, 
instead  of  eight  feet  nine  inches,  as  shown  in  tne  drawing. 

The  design  is  open  to  the  objection  of  being  costly,  the  estimate  being  $250,000,  but  it  is 
^not  possible  to  make  a  single  building,  with  any  pretension  to  architectural  effect,  or  fire- 
proof, and  affording  the  same  amount  of  accommooations,  which  shall  cost  much  less  than 
this  sum.  It  should  bo  observed,  moreover,  that  the  dormitories  will  furnish  accommoda- 
tions for  a  full  company  of  100  enlisted  men,  who  will  have  both  the  cubical  and  floor  space 
deemed  absolutely  essential  for  health  by  the  Medical  Department.  Of  course,  with  the 
present  reduced  numbers  in  a  company,  the  men  will  have  about  double  that  amount  of 
space. 

The  design  provides  for  a  thoroughly  permanent  etructure,  fire-proof  throughout,  except 
iQ  its  Mansard  roof;  but  if  the  tloors  are  made  of  wood,  instead  of  iron,  brick,  and  concrete, 
the  cost  of  the  structure  will  be  reduced  to  »bout  $210,000. 

A  modification  of  the  above  design  has  been  made,  consisting  in  the  substitution  of  a  par- 
apet wall  and  flat  roof  for  the  Mansard  roof  of  that  project.  In  all  other  respects  the  two 
designs  are  identical.  The  estimate  is  only  about  $12,000  less  than  for  the  former,  while  it 
loses  the  accommodations  (dormitories  for  three  companies),  which  the  Mansard  story  affords. 
As  the  plans  for  the  projects  are  the  same,  an  elevation,  only,  of  the  modified  one  is  pre- 
sented. It  has  the  advantage  over  the  former  innot  rising  so  high  above  the  parapets  of  the 
fort ;  while,  on  the  other  baud,  it  does  not  present  the  architectural  effect  wnich  the  Man- 
sard roof  affords. 

It  is  proper  to  say  that  in  getting  up  the  design  of  April  2,  1872,  the  board  was  influenced 
by  the  reeling  which  seemed  lo  prevail  that  the  structure  should  be  imposing  in  its  architect- 
ural character,  a  feeling  sinjilar  to  that  recently  expressed  by  Inspector-General  Marcy  in 
his  memorandum  aecompanying  the  papers  referred  to  us  and  approved  by  the  Hon.  Secre- 
tary of  War. 

Still,  the  prescription  therein,  "  permanent  sightly  barracks,  built  upon  correct  sanitary 
principles,"  allows  a  wide  range  of  interpretation.  If  an  imposing  building  regardless  of 
cost  be  meant,  and  if  by  **  permanent,*'  nre-proof  be  meant,  this  board  can  offer  nothing 
which  so  fully  meets  these  conditions  as  the  plan  submitted  in  1872,  though  even  that  plan 
derives  most  of  its  architectural  effect  from  the  addition  of  its  Mansard  roof,  not  fire-proof 
(which,  however,  may  be  burnt  off  without  endangering  the  rest  of  the  structure). 

The  modification  which  we  now  submit,  as  an  alternative  to  the  original  (the  character- 
istics of  which  have  already  been  given),  dispenses  with  this  Mansard,  and  is  fire-proof 
throughout ;  but,  as  will  have  been  observed,  the  cost  is  but  slightly  reduced,  while  the 
sightliness  is  greatly  impaired. 

Since  the  board  submitted  its  first  plan  in  1872,  a  type  or  model  for  barracks  for  troops 
has  been  officially  adopted  ;  and  though  not  especially  designed  to  be  sightly  in  an  archi- 
tectural sense,  nor  permanent,  if  by  that  term  fire-proof  be  meant,  or  even  to  possess  that 
degree  of  permanence  which  the  word  implies  when  used  in  connection  with  our  **  permanent 
fortifications,  "  still  it  is  especially  designed  with  a  view  to  **  correct  sanitary  principles," 
as  they  are  now  taught  us,  and  the  board  rather  inclines  to  the  notion  that  such  structures 
will  be  far  more  comfortable  for  the  men,  while  they  may  be  made  sufiSciently  permanent 
and  sightly. 

A  building  such  as  the  original  plan  of  the  board  provides  for,  while  it  would  be  Tery 
proper,  if,  liKe  many  great  barracks  in|£urope,  it  were  located  in  or  near  a  giedt  city,  may 
appear  to  be  in  high  contrast  to  what  must  be  its  surroundings  at  Fort  Monroe ;  moreover, 
it  towers  47  feet  above  the  crest  of  the  parapets  of  that  great  work. 

The  modified  design,  sow  sent,  takes  (;ff  much  of  the  height :  still,  it  is  Tery  costly,  puts 
half  of  the  men  in  a  third  story,  and  does  not  afford  dormitories  so  comfortable  as  ttiose  of 
the  model  plan. 

Non  fire-proof  quarters  are  inadmissible  in  works  so  constructed,  as  are  nearly  all  our 
sea-coast  forts.  But  Fort  Monroe  has  such  immense  interior  area  that  this  rule  does  not  ap- 
ply ;  if  it  did^  all  the  existing  officers*  quarters,  offices,  and  other  interior  buildings  would 
have  to  be  rebuilt  at  an  immense  cost. 

In  the  light,  therefore,  of  a  question  addressed  to  this  board,  as  acting  in  its  special  sphere, 
to  provide  prrmanent  quarters  for  Fort  Monroe,  the  condition  of  mere  permanence  does  not 
seem  to  compel  us  to  incur  the  immense  cost  of  making  them  fire-proof;  the  more  espe- 
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oaIIj  as,  for  oar  purpose,  several  distinct  building^  are  qalte  as  admissible  as  asingle  grand 
floe,  for  which  dimensions  alone  enhance  the  necessity  for  fire-proo6ng. 

We  therefore  submit  the  plans  herewith,  with  the  remark  that  we  are  nnder  the  impres- 
BOD  that,  if  something  on  a  less  expensive  scale,  and  not  fire-proof,  be  considered  admissible, 
boildings  according  to  the  design  presented  by  the  Board  on  the  Revision  of  the  Army  Regn- 
ktioas,  and  which  wiU  afford  excellent  accommodation  when  the  companies  do  not  exceed 
fixty  men,  may  be  pat  op  at  an  estimated  cost  of  about  $16,000  each,  or  say  not  exceedinir 
$100,000  for  six  buildings. 

This  deBign  provides  a  separate  two-story  building  for  each  companv,  and  is  supposed  in 
the  estimate  above  given  to  have  exterior  and  partition  walls  of  brick,  with  wooden  floors 
and  roof,  the  latter  being  covered  with  slates. 

The  papers  and  drawings  referred  to  the  board  in  connection  with  this  subject  are  herewith 
return^.     The  board's  plan  of  1872  was  forwarded  to  the  Engineer  Department  with  re- 
ports of  board  of  April  2,  1872. 
Respectfully  submitted. 

J.  G.  BARNARD. 
Colonel  of  Engineers  and  Breret  Major-  General. 

H.  G   WRIGHT. 
Lieutenant' Colonel  of  Engineers,  Brevet  Major-Oeneral, 

I  concur  with  the  board  generally,  but  cannot  recommend  the  plan  of  barracks  with  a 
Mansard  roof.  Omitting  this  roof,  which  rises  47  feet  above  th«  parapet  of  the  fort,  the 
building  will  have  three  stories,  quite  height  enough,  aud  will  give  ample  accommodation 
for  five  companies  and  the  band. 

Z.  B.  TOWER, 
Colonel  of  Engineers,  Brevet  Major-Geniral. 

Brig.  Gen.  A.  A.  Humphreys, 

Chiff  of  Engineers  U,  5.  A.,  fTa&hin^ton,  D.  C. 


Office  Board  of  Engineers  for  Fortifications, 
Ahmy  Building,  corner  Houston  and  Greene  Streets, 

New  York  City,  April  :5,  1872. 

Ge!Ceral  :  I  have  the  honor  to  transmit  herewith  report  of  the  board  upon  soldiers*  bar- 
rack at  Fort  Monroe,  Va.,  with  accompanying  drawing. 
The  papers  referred  to  the  board  in  connection  with  this  subject  are  herewith  returced. 
Very  respectfully,  your  most  obedient, 

J.  G.  BARNARD, 
Col,  of  Engineers  and  Bvt.  Maj.  Genl.,  President  Board  Enginursfor  Fortifications, 

£rig.  Genl.  A.  A.  Humphreys, 

Chief  of  Engineers  U.  S,  A,,   Washington   D,  C, 


Office  Board  of  Engineers  for  Fortifications, 

Army  Building,  Sew  York,  AprU  2,  1872. 

Gekekal  :  The  Board  of  Engineers  for  Fortifications  have  the  honor  to  submit  herewith  a 
project  for  soldiers*  barracks  proposed  to  be  erected  on  the  parade  in  rear  of  the  curtain  of 
front  6  of  Fort  Monroe,  Va.  The  artillery  school  for  practice,  now  at  this  fort,  requires  an 
accommodation  for  five  companies,  each  or  60  enlisted  men,  and  a  band  of  say,  20.  for  which 
we  have  amply  provided  in  the  three  lower  stories  of  the  designed  building.  The  fourth  or 
Mansard  story  supplies  half  as  much  more  dormitory  room  tor  an  increased  war  garrison. 
The  maximum  total  of  bunks  for  which  there  is  sumcieut  room  is  834,  or  for  the  enlisted 
men  of  an  entire  artillery  regiment  and  one  additional  battery  as  now  established  by  law. 

This  barrack  of  four  stories  including  attic,  is  471  feet  long  and  44  feet  broad,  except  the 
towers,  which  project  beyond  the  front  and  rear,  thereby  giving  additional  conveniences  and 
producing  good  architectural  effects.  In  rear  or  on  the  shady  side  of  the  building  are  bioai 
verandas  to  each  of  the  three  lower  floors,  from  which  all  the  entrances  are  made  to  the  dor- 
mitories, mess-rooms,  company  oflices,  &,c.,  and  for  communication  to  these  are  four  iron 
stairways  in  the  rear  ends  of  the  towers. 

The  masonry  of  the  structure  is  designed  to  be  of  b<^ton  agglom<$r<5,  or  the  walls  (made 
hollow),  floor,  arches,  and  stacks  may  be  of  brick,  which,  though  increasing  the  cost,  we 
would  prefer  in  view  of  our  limited  knowledge  of  the  power  of  bdton  agglomdr<S  to  with- 
stand our  changeable  climate. 

An  iron  roof  was  first  contemplated,  to  make  the  barrack  entirely  fire-proof,  but  after  con* 
fultation  with  experienced  builaers,  such  roofs  were  found  to  be  expensive,  always  leaking 
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and  requiring^  constant  and  tronblesome  repairs.  For  these  reasons  we  have  adopted  rafters 
and  sheathing,  with  slate  for  the  steep,  and  tin  for  the  ffentle  roof  slopes.  There  being"  no  com- 
bustible builaiiigs  near  and  this  beiag  designed  to  be  warmed  by  furnaces,  the  dangler  of 
fire  is  trifling,  particularly  as  the  three  lower  or  habitually  occupied  stories  are  constructed 
of  iron  and  masonry,  except  the  doors,  windows,  and  floors  (laid  directly  upon  the  concrete), 
which  are  wood. 

In  the  first  story  are  six  mess-halls,  six  kitchens,  six  bath-rooms,  six  company  offices  with 
adjoining  apartment  for  orderly  sergeants,  two  spare  rooms  in  end  towers,  a  sally-port  through 
the  central  towers,  two  rooms  for  furnaces  and  heading  apparatus,  two  commissary  stores, 
and  the  private  stairway  for  officers  and  their  families  visiting  the  lecture  and  concert  room 
occupying  the  whole  attic  story  of  the  central  tower. 

As  the  furnace  and  commissary  rooms  adjoin  the  sally-port,  they  are  accessible  to  carts 
conveying  coal  and  provisions. 

The  second,  third,  and  attic  stories  are  each  provided  with  six  dormitories  with  adjoining 
lavatories,  each  having  16  wash-basins  ;  twelve  sergeants*  rooms  ;  two  spare  rooms  in  end 
towers,  and  six  of  various  dimensions  iu  the  middle  tower,  designed  for  clothing  rooms, 
armories,  shoemaker  and  tailor  shops,  and  for  such  other  purposes  as  are  always  needed. 
Each  dormitory,  intended  for  half  a  company,  has  provision  for  a  maximum  of  44  single 
bunks,  or  a  minimum  of  24  if  the  two  middle  rows  be  lefl  out,  thus  providing  670  to  1,225 
cubic  feet  of  air-space  per  man. 

The  sleeping  accommodation,  then,  for  each  of  the  companies  at  the  school  will  be^ 

Dormitories,  second  and  third  fli>or8 88  maximum  or  48  minimum . 

Sergeants*  rooms,  second  and  third  floors 4  maximum  or  4  minimum. 

Orderly  sergeant  on  first  story 1  maximum  or  1  minimum. 

Married  men  lodged  out 4  maximum  or  4  minimum. 

97  57 

This  shows  liberal  accommodation  for  a  company  in  p^ace  (nominally  60,  but  rarely  57), 
and  sufficient  for  a  company  in  war  (nominally  100,  but  rarely  97).  Therefore  for  the  artil- 
lery school,  of  five  companies  and  a  band,  thbre  is  ample  provision  in  the  three  lower  stories, 
leaving  the  attic  unoccupied  except  for  a  war  garrison 

Iron  tanks,  three  feet  deep,  are  placed  over  all  the  sergeants*  rooms  of  the  third  story  to 
receive  the  rain-water  from  the  room  surfaces,  and  pipes  convey  it  thence  to  the  wash- 
basins below.  As  it  is  not  probable  the  rain-supply  will  exceed  that  required  for  drinking, 
cooking,  and  the  lavatories,  the  water  required  for  baths  and  the  heatiug  apparatus  must 
be  furnished  by  wells. 

The  mode  of  warming  the  barrack,  whether  by  steam-coils  in  each  apartment,  or  by  hot 
air  from  a  coil-room  adjoining  the  furnace,  will  require  a  special  study  should  an  appropria- 
tion be  made  for  erecting  the  building. 

As  will  be  seen  from  the  accompanying  drawing,  furnace,  kitchen,  and  ventilating  flues 
to  the  top  of  the  barracks  are  provided. 

No  warer-closets  are  within  the  building,  as  we  deem  it  far  better,  to  avoid  all  disagree- 
able odors  from  their  careless  use,  to  place  them  outside  in  some  secluded  place,  where  they 
may  be  constructed  at  small  cost. 

This  Htructure,  simple  but  effective  in  its  architecture,  provides  both  comfort  and  conven- 
ience for  enlisted  men,  and  at  a  reasonable  cost;  all  that  is  wanted  in  peace  for  the  artillery 
school  for  practice,  and  in  war  for  a  much  increased  garrison. 

Herewith  is  an  estimate  of  the  cost  of  construction,  based  upon  prices  furnished  by  Glen- 
eral  Brewerton,  while  the  constructing  officer  at  Fort  Monroe. 

This  estimate,  which  is  liberal,  gives  total  cost,  $200,000. 

If  the  walls,  floor,  arches,  and  stacks  bebuiltif  brick,  the  additional  cost  will  be  $50,000, 
which  is  based  upon  the  outer  walls  being  two  bricks,  with  a  hollow  space,  in  thickness. 

In  concluding  our  report  we  would  remark  that  while,  as  a  general  principle,  we  do  not 
approve  of  constructing  such  buildings  wiUtin  permanent  works,  we  make  this  an  excep- 
tion in  considerution  of  the  magnitude  of  Fort  Monroe,  and  the  want  of  suitable  space  out- 
sido  where  it  will  not  mask  its  fires,  and  as  being  more  convenient  for  the  artillery  school 
for  practice. 

Respectfully  submitted. 

J.  G.  BARNARD, 
Colonel  of  Engineers  and  Brevet  Major-General. 

GEO.  W.  CULLUM, 
Colonel  of  Engineers  and  Brevet  Major-  General, 

I  would  prefer  the  building  limited  to  the  three  fire-proof  stories. 

Z.  B.  TOWER, 

Lieutenant' Colonel  of  Engineers  and  Brevet  Major- General,  U,  S,  A, 

H.  G.  WRIGHT, 
Lieutenant' Colonel  of  Engineers  and  Brevet  Major' General, 

Brig.  Gen.  A.  A.  Humphreys, 

Chief  of  Engineers  U,  8,  A,^  Washington^  D.  C, 
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IThirteeLtb  Indonement.] 

Office  of  the  Chief  of  Engineers, 

Washington f  August  21,  1875. 

Sefpeetfnlly  returned  to  Uie  Ad^atant-General,  with  report  of  the  Board  of  Eneineers  for 
fortmcatioDfl,  inclosinfi^  project  of  permaoent  barracks  designed  by  it  in  1872,  with  estimate 
of  eo8t  (herewith,  marked  F),  and  which  is  again  famished  bj  the  board  as  a  design  for  the 
quarters  needed  at  that  post,  which  designs  and  report  meet  with  my  approval.  (Plans  here- 
with, marked  D  and  E.) 

A.  A.  HUMPHREYS, 
Brigadier-  General  and  Chirf  of  Enginurs. 


[Fourteenth  indonemeBt.] 

War  Department,  Adjutant-General's  Office, 

Washington,  August  23, 1875. 

Reipectfnlly  ri  turned  to  tbeJSecretarj  of  War,  with  report  and  plans  from  the  Engineer's 
Department. 

E.  D.  T0WN8END, 

Adjutant- Gtueral, 


[Fifteenth  kidonemeoi.J 

War  Department,  September  16, 1875. 

Reiipectfally  referred  to  General  Marcj,  Inspector  General,  for  his  consideration.    It  is 
snpposed  that  an  appropriation  will  be  required  to  be  asked  from  Congress  at  its  next  ses- 
fion  for  the  purpose  indicated. 
Bj  order  of  the  Secretar}'  of  War : 

H.  T.  CROSBY. 

Chief  Clerk, 


[Sixteenth  Indonement.] 

War  Department,  Inspector-General's  Office, 

September  16,  1875. 

Beepectfnlljr  returned  to  the  Secretary  of  War,  concurring  in  the  snggestions  of  the  board 
of  engineers  contained  in  the  latter  part  of  their  report  of  July  23, 1875,  namely,  that  build- 
ingH  according  to  the  design  presented  by  the  Board  on  the  Revision  of  the  Army  Regulations 
wUl  afford  excellent  accommodations  for  companies  not  exceeding  sixty  (60)  men  each,  and 
will  be  much  less  costly,  and,  in  my  iudgment,  far  more  couTenient  and  suitable  for  troops 
than  the  large  four-story  buildings  before  recommended  by  the  board  of  engineers,  which 
would  tower  47  feet  above  the  crest  of  the  parapets  of  the  work. 

Hence  I  veir  respectfully  recommend  that  an  appropriation  of  $100,000  be  asked  for  from 
Congress  for  the  six  buildings  required,  which  it  is  believed  will  be  amply  sufficient  to  carry 
out  Uie  object. 

R.  B.  MARCY, 
•  Inspector-  General, 


Fort  Monroe,  Va,  March  30,  1875. 

Sim  :  I  have  the  honor  to  report  that  I  have  inspected  the  various  buildings  at  this  post 
occupied  as  quarters.  The  privy  for  the  use  of  tne  laundresses  and  their  children  is  la 
process  of  construction. 

The  soldiers*  barracks  are  as  reported  last  month.  Two  of  the  buildings  occupied  as 
^[aarters  by  officers  (Captains  Loder  and  Piper)  need  to  be  reconstructed. 

In  fact  the  quarters  occupied  by  officers  at  this  post  are  very  inferior,  and  I  recommend 
that  quarters  be  erected  in  quality  and  quantity  suitable  for  at  least  such  number  of  officers 
IS  are  permanent  at  this  post. 
The  oealth  of  the  command  is  good  and  the  police  of  the  post  excellent. 
Very  respectfully,  your  obMient  servant, 

JOS.  R.  SMITH, 
Surgeon  United  States  Army, 
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IFint 'n-onement.] 


Major-  General ,  Com  manding. 


[Third  indorsement.] 


Headquarters  of  the  Army, 

Saint  Louis,  April  5, 1875. 

Respectfully  forwarded  to  the  Adjutant-General. 
By  command  of  Greneral  Sherman  : 

WILLIAM  D.  WHIPPLE, 

Astistant  Adjutant' General, 


War  Department,  December  ^0,\^o, 

The  Secretary  of  War  has  the  honor  to  transmit  to  the  House  of  Representatives  copies  of 
papers  and  plans  concerning^  the  erection  of  new  barracks,  &.c.,at  Fort  Monroe,  Va.,  and  to 
earnestly  recommend  that  an  appropriation  of  $100,000  be  made  by  Congpress  for  the  six 
buildines  required. 

WM.  W.  BELKNAP, 

Secretary  of  War, 


Headquarters  Artilleky  School,  United  States  Army, 

Fort  Monroe^  Va,,  September  12,  1877. 

Sir  :  I  have  the  honor  to  earnestly  request  that  the  attention  of  the  proper  authority  be 
drawn  to  the  immediate  necessity  which  exists  for  the  erection  of  suitable  permanent  bar- 
racks for  enlisted  men  at  this  station,  and  that  necessary  steps  may  be  taken  for  speedily 
securing  the  requisite  appropriation  therefor. 

The  barracks  now  occupied  by  the  troops  are  cheap  wooden  structures  of  a  very  tempo- 
rary nature,  and  were  built  during  the  war  of  the  rebellion  on  plans  which  were  then  in  com- 
mon use  for  all  temporary  quarters,  being  cheaper  than  tents.  The v  are  now  old,  rotten, 
unhealthy,  and  entirely  unsuitable  for  the  purpose  they  are  made  (for  lack  of  better)  to 
serve. 

In  reference  to  this  subject  I  have  to  state  that  several  attempts  have  been  made  t6  secure 
the  desired  end  in  times  past,  notably  in  1872,  73,  and  '75,  and  that  the  matter  has  been 
laid  before  the  Militant  Committee  of  the  House  of  Representatives  in  the  form  of  letters  from 
the  Hon.  Secretary  of  War,  and  has  received  the  favorable  consideration  of  that  committee. 
(Vide  Cong.  Rep.  1875.) 


^ 


Headquarters  Fort  Monroe,  Va., 

ilfflfc4  31,  1875.       „; 

Respectfully  forwarded  to  headquarters  Millitary  Division  of  the  Atlantic.  m 

The  two  buildings  herein  referred  to  as  occupied  by  Captains  Loder,  Fourth  Artillery,  and  «s> 
Piper.  Fifth  Artillery,  are  very  old,  much  decayed,  unhealthy,  and  unsafe.  They  should  be  j^ 
torn  down  and  replaced  by  new  buildings  of  modern  architecture  and  arrangements.  -^ 

Four-fifths  of  toe  junior  commissioned  officers  at  this  post  live  in  casements  which  were  ^ 
built  fifty  years  ago,  and  which  are  now  leaky  and  generally  unsuited  for  occupation.     At    ^ 
least  ten  sets  of  new  officers'  quarters  are  essential  at  this  post.  ^ 

WILLIAM  F.  BARRY, 
Colonel  Third  Artillery,  Commanding,       '"^ 

f^esond  iadorsement.] 

Headquarters  Division  op  the  Atlantic, 

New  York  CUy,  Apnl2, 1875, 

Respectfully  forwarded  to  the  assistant  adjutant* general,  headquarters  of  the  Army,  in 
connection  with  Surgeon  Smith's  report  for  the  month  of  February,  forwarded  by  me  on  the    "^ 
15th  ultimo.    On  that  report  the  chief  quartermaster  of  the  division  indorsed  as  follows  :       -   i 

**  Respectfully  returned  to  the  assistant  adjutant-general  Military  Division  of  the  At- 
lantic I  fully  concur  in  the  within  remarks  of  Colonel  Barry,  and  earnestly  recommend 
that  early  action  be  taken  toward  having  suitable  quarters  provided.  The  matter  has  been 
considered  by  the  Quartermaster-Qeneral,  with  whom  I  nave  conversed  on  the  subject. 
The  plan  proposed  by  him  I  regard  as  a  very  good  one,  and  cannot  too  strongly  urge  its 
adoption,  and  the  erection  of  the  building  at  as  early  a  day  as  possible."  :, 

WINF'D  S.  HANCOCK, 
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While  the  necesaitj  of  permanent  barracks  has  been  thus  fully  recognized,  circumstances 
^Tc  indaced  a  postponement  of  action  in  the  premises  up  to  this  time.  I  now  regard  it  that 
the  tioM  has  sunrivea  for  such  action. 

In  conneetloii  herewith,  I  respectfully  inclose  for  consideration  a  plan  for  the  desired  quar- 
tsn  which  is  found  among  the  post  records  (appended,  marked  C),  and  is  believed  to  be  the 
romlt  of  the  deliberations  of  a  board  of  officers  heretofore  held  on  the  subject,  though  no  rec- 
ord thereof  is  on  file  here,  Other  plans  with  specifications  are  already  on  file  in  the  Quarter- 
r*s  I>epartment. 
Very  r^pectfuUy,  your  obedient  servant, 

GEO.  W.  GETTY, 
Colonel  Third  ArtiUerffy  Brevet  Major- General^  U.  S.  J.,  Commanding. 

To  the  Assistant  Adjutant-General 

MiUtary  Division  of  the  Atlantic, 

[First  indorsement.] 

Headquarters  Division  op  the  Atlantic, 

New  York,  September  14,  1877. 

Respectfully  refer: el  to  the  chief  quartermaster  of  the  division. 
By  coDomai  d  of  Ma.'or-General  Hancock : 

JAMES  B.  FRY, 
Assistant  Adjutant- General. 

iSecoud  iudorsement.] 

Headquarters  Military  Division  of  the  Atlantic, 

Office  Chief  Quartermaster, 

Xew  York,  September  17,  1877. 

Respectfully  returned  to  the  assistant  adjutant-general  Military  Division  Atlantic    The 
Batter  of  the  construction  of  barracks  at  Fort  Monroe  was  represented  in  a  report  made  by 
Major  Sewtelle  in  December,  1874,  in  compliance  with  Special  Orders  166,  Military  Division 
Atlantic,  ld74.    In  this  report  it  is  remarked  that  "  the  quarters  for  the  enlisted  men  are 
only  temporary  structures,  built  during^  the  war  of  the  rebellion,  and  are  wholly  unfit  for 
the  parpoee.'*     The  plan  suggested  by  Major  Sawtelle  contemplated  one  building  with  a 
tower,  large  enough  for  occupancy  by  six  companies  of  artillery  and  the  band,  provided  for 
bathing  facilities  tor  the  men,  and  an  ample  supply  of  water  (always  a  troublesome  question  at 
this  post)  to  be  obtained  from  the  roof-surface  of  the  building,  and  stored  in  a  large  tank  in  sec- 
ond-story lower  room,  taken  thence  by  pipes  to  company  kitchen,  bath-rooms,  &c.,  and 
overflow  ccndncted  to  dstems.    The  cost  of  this  building,  of  brick,  wss  estimated  at  $176,000. 
This  plan  was  approved  by  Colonel  Ingalls  and  forwarded  to  division  headquarters  Decem- 
ber 14,  1874.    A  report  on  the  subject  of  buildings  at  Fort  Monroe  was  forwarded  to  division, 
hndqoarters  March  13,  1875,  and  on  May  6,  1875,  this  offi  -e  was  furnished  with  a  copy  of 
a  letter  of  the  Adjutant-General  of  the  Army  to  the  Quartermaster-General  stating  that  the 
Secretary  of  War  had  approved  General  Marcy*s  recommendation  that  the  Engineer  Depart- 
ment submit  suitable  plans  for  a  permanent  and  sightly  barracks  at  Fort  Monroe,  to  be  pre- 
BKkted  to  Congress  for  a  special  appropriation.    Notoing  has  since  been  heard  of  this  matter. 
Major  8awtelle*s  report  and  the  plans  accompanying  it  are  on  file  at  the  War  Department. 
Kf^ine  is  known  here  relative  to  the  inclosed  plan.    The  question  of  new  quarters  for  the 
enlisted  men  at  Fort  Monroe  is  an  important  and  urgent  one,  and  the  necessity  for  providing 
them  should  be  pressed  on  the  attention  of  Congress  until  authorized. 

L.  C.  EASTON, 
Colonel  and  Assistant  Quartermacter- General,  Chief  Quartermaster, 

[Third  indorsement  J 

Headquarterrs  Division  of  the  Atlantic, 

New  York,  September  18, 1877. 

Respectfully  forwarded  to  the  Adjutant-General  of  the  Army,  inviting  attention  to  fore- 
going indorsements. 

WINF'D  S.  HANCOCK, 

Major-  General,  Commanding, 

[Fonrtb  indorsementj 

Adjutant-Gbneral*s  Office, 

Washington,  September  2\,  1877. 

Respectfully  submitted  to  ihe  Secretary  of  War,  with  previous  papers. 

E.  D.  TOWNSEND, 

Adjutant- General, 
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[Sixth  indonement] 

Respectfully  retoraed  to  the  honorable  Secretary  of  War.     I  recommend  that  another 

Slication  be  made  to  Congress  to  appropriate  $100,000  for  construction  of  barracks  at  Forti 
[onroe,  Virginia,  in  accordance  with  the  printed  plans  of  building^  recommended  to 
Secretary  of  War  by  the  Board  on  ReTision  of  the  Army  Regulations,  published  Septem 
14,  1872. 

M.  C.  MEIGS. 
Quarter  master  •General,  Brevet  Major-General  ^  United  States  Armi 

Q.  M.  G.  O.,  November  14,  1877. 

Printed  plan  referred  to,  annexed,  marked  A. 

A. 

War  Dkpartment, 
Quartermaster-General's  Office, 

IVashington,  D.  C,  September  14,  167! 

The  accompanying  drawings  of  military  buildings  were  recommended  to  the  Secret 
of  War  by  the  Board  on  Revision  of  the  Army  Regulations. 

M.  C.  MEIGS, 
Quartermaster- General f  Brevet  Major- General,  I'nited  States  Armi 
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45th  GoNaBESS, )    HOUSE  OF  BEPBESENTATIVfiS.    (  Ex.  Doo. 
2d  8e»*ioH.       ]  )    No.  44. 


STURGEON  BAY  AND  LAKE  MICHIGAN  SDIP-OANAL. 


LETTER 


FROM 


THE    SECRE  TARY    OF    WAR, 


TRANSMITTING 


Bepart  of  the  engineer  on  the  improvements  of  Sturgeon  Bay  and  Iidke 

Michigan  Ship-canal  and  -Harbor. 


February  6,  1878. — Referred  to  the  Committee  on  Commerce  and  ordered  to  be  printed. 


War  Department,  Washington  City, 

February  5, 1878. 

The  Secretary  of  War  has  the  honor  to  transmit  to  the  House  of  Bep- 
reaentatives,  in  response  to  Hoase  resolution  dated  the  17th  nltimo, 
requesting  ^'  the  latest  information  relative  to  the  improvements  made  on 
the  Storgeon  Bay  and  Lake  Michigan  Ship-canal  and  Harbor  up  to  the 
close  of  season's  operation  of  1877,"  the  report  of  the  Chief  of  Engineers 
and  copy  of  a  report  of  Maj.  H.  M.  Kobert,  Corps  of  Engineers,  on  the 
sabjeet. 

The  resolution  referred  to  is  also  transmitted  herewith. 

GEO.  W.  McCRARY, 

Secretary  of  War. 

The  Speaker  of  the  House  of  Representatives, 


Office  of  the  Chief  of  Engineers, 

Washington^  D.  0.,  January  31, 1878. 

Sib  :  The  resolution  of  the  House  of  Representatives  of  January  17, 
1878,  "that  the  Secretary  of  War  be  requested  to  procure  the  latest  in- 
formation relative  to  the  improvements  made  on  the  Sturgeon  Bay  and 
Lake  Michigan  Ship-canal  and  Harbor  up  to  the  close  of  season's  ope- 
rations of  1877,  and  furnish  the  same  to  the  House  as  soon  as  practica- 
ble,'' referred  to  this  office  for  report,  is  herewith  respectfully  returned. 
To  enable  the  honorable  the  Secretary  of  War  to  comply  with  its 
requirements,  I  beg  leave  to  transmit  herewith  a  report  on  the  subject 
from  Maj.  H.  M.  Robert,  Corps  of  Engineers,  the  officer  in  whose  dis- 
trict the  canal  referred  to  lies,  which  report,  it  is  believed,  will  furnish 
the  information  desired. 

Very  respectfully,  your  obedient  servant, 

A.  A.  HUMPHREYS, 
Brig.  Oenl.,  and  Chief  of  Engineers. 
Hon.  Geo.  W.  McCrary, 

Secretary  of  War. 
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impeovement  of  sturgeon  bay  and  lake  michigan  ship-oanal 

and  harbor. 

United  States  Engineer  Office, 

Milwaukee^  Wis.j  January  25, 1878. 

General  :  In  compliance  with  instractions  contained  in  yonr  letter 
of  the  19th  instant,  refeiiing  to  me  the  resolation  of  the  Honse  of  Rep- 
resentatives calling  for  information  ^*  relative  to  the  improvements  made 
on  the  Stnrgeon  Bay  and  Lake  Michigan  Ship-canal  and  Harbor  ap  to 
the  close  of  season's  operation  of  1877,"  I  have  the  honor  to  submit  the 
following  report : 

Learning  last  summer  that  the  Sturgeon  Bay  and  Lake  Michigan 
Ship-canal  and  Harbor  Company  were  vigorously  prosecuting  the  work, 
I  visited  the  scene  of  operations  last  September,  in  order  to  ascertain, 
among  other  things,  what  were  the  probabilities  of  the  canal's  ever 
being  com.pleted.  While  the  canal  is  in  no  way  under  government  con- 
trol, yet  upon  its  completion  depends  the  advisability  of  continuing  i 
work  on  the  government  piers  near  the  mouth  of  the  canal. 

As  the  result  of  this  examination,  the  work  being  about  half  com-  { 
pleted,  my  own  opinion  was  favorable  to  the  probability  of  the  early  j 
completion  of  the  canal.  The  most  serious  cause  of  doubt  was  the  fol-  i 
lowing  fact  reported  by  the  commissioners  appointed  by  the  State  of  | 
Wisconsin  in  1876  to  examine  into  this  very  question : 

Tour  commission  believe  that  the  first  and  Bec4>nd  class  lands  were  appraised  too  low,  and 
the  third  and  fourth  class  too  hif^h.  Inasmuch  as  the  company  selected  almost  entirelj 
from  first-class  lands,  we  believe  they  have  obtained  a  patent  for  more  than  one-fourth  in 
value  of  the  entire  grant.  We  arrive  at  this  conclusion  from  the  testimony  taken,  which 
proves  that  a  large  amount  of  the  land  classified  as  third  and  fourth  class  is  worthless,  con- 1 
taining  no  pine,  and  being  unfit  for  agricultural  purposes,  and  that  a  considerable  portion  of  | 
the  first  and  second  class  land  is  worth  more  than  the  averajppe  price  fixed  by  the  appraisers. 
[See  annual  report  of  the  secretary  of  state  of  Wisconsin  for  1876,  page  53.] 

On  this  account  I  was  anxious  to  see  what  the  State  would  do  this 
year  about  the  land-grant.  On  November  26  the  State  inspector,  Mr. 
John  Nader  (who  was  one  of  the  commissioners  above  referred  to), 
wrote  me  as  to  the  results  of  his  survey  and  inspection  of  the  canal  just 
made,  as  follows  : 

I  made  a  very  thorough  personal  survey  and  very  careful  estimates,  and  find  that  there 
is  done  to  exceed  one-half  the  entire  work,  the  amount  of  58,100  cubic  yards.  I  obtain 
this  by  computing  the  amount  yet  to  be  done,  making  due  allowance  for  contingencies,  and 
deducting  10  per  cent,  of  what  was  done  since  last  inspection  (on  account  of  its  unfinished 
state),  and  deducting  from  inspector's  estimate.  I  consider  this  a  reasonable  margin  for  the 
safety  of  the  State,  and  sufiicient  warrant  for  continuance  of  the  work.  The  progress  has 
been  greater  than  I  or  the  company's  officers  supposed  it  to  be.  The  lumbering  interests  of 
some  of  the  stockholders  would  now  be  an  incentive  to  complete  the  work.  The  govenuor 
is  absent ;  I  will  inform  you  further  when  he  returns. 

And  again,  on  the  11th  of  January,  he  wrote  as  follows: 

The  governor  has  issued  certificate  for  the  second  quarter  in  quantity  of  the  *'  grant,*'  on 
the  decision  and  by  advice  of  the  supreme  court  and  the  attorney-general.  I  think,  how- 
ever, that  the  work  will  go  on,  as  the  same  is  sufficiently  advanced  to  warrant  its  continuance. 

ft 

I  herewith  transmit  a  copy  of  the  full  report  of  the  State  inspector  to 
the  governor,  and  also  a  communication  from  Mr.  William  T.  Gasgrain, 
the  engineer  of  the  canal  company,  showing  what  has  been  done  since 
the  date  of  the  State  inspection,  and  a  map. 

In  conclusion,  I  would  say  that  I  think  it  exceedingly  probable  that 
the  canal  will  be  open  for  navigation  by  the  close  of  the  season  of 
1879.  The  outside  harbor,  being  built  by  the  government,  should  be 
completed  about  the  same  time. 

No  appropriation  has  been  made  by  Congress  for  the  harbor  of  refuge 
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since  1874,  the  appropriation  then  made  heing  for  the  year  ending  Jane 
do,  1875.  My  predecessor,  Major  Hoaston,  stated  that  $60,000  woald 
be  required  for  the  next  fiscal  year,  provided  the  work  on  the  canal, 
which  had  been  sospended,  be  continued.  For  the  next  year  (1876-^77) 
I  recommended  $40,000,  provided  the  work  was  resumed,  and  since  then 
have  only  asked  for  $5,000  for  repairs.  The  original  estimate  for  this 
work  was  $180,000,  of  which  $50,000  has  already  been  appropriated. 
Of  the  remaining  $130,000  I  would  now  recommend  that  $60,000  be 
appropriated,  to  be  made  available  as  soon  as  possible. 
Very  respectfully,  your  obedient  servant, 

HENRY  M.  ROBERT, 

Major  of  Engineers^  U,  S,  A, 

Brig.  Gen.  A.  A.  Humphreys, 

Chief  of  Engineeritj  If,  8.  A. 


LETTER   OF   MR.   WILLIAM  T.   CASGRAIN,    ENGINEER  8TCRGRON   BAY  CANAL  COMPANY. 

Office  of  the  Sturgeon  Bay  and  Lake  MicmoAN 

Ship  Canal  and  Harbor  Company, 

Milwaukeef  January  24, 1878. 

Sir  :  I  have  the  honor  to  submit  herewith  for  joar  information  the  report  of  Mr.  John 
Nader,   ciril  engineer,  inspector  to  his  excellency  Harrison  Lndington,  governor  of  Wis- 
eoaaiiiv  relative  to  the  completion  of  the  second  quarter  of  the  work  on  the  canal. 

More  than  one-half  of  the  work  had  been  done  on  November  14,  1877,  at  which  time  the 
isspeetion  was  made,  and  the  condition  of  the  work  is  fally  described  by  Mr.  Nader. 

8iDce  this  report  was  made  there  has  been  removed  9,500  cubic  yards,  and  the  distance 
between  the  waters  is  ],450  feet. 

The  contract  for  the  entire  work  has  been  awarded  to  O.  B.  Green,  esq.,  of  Chicago,  who 
has  agrc^  to  complete  the  canal  on  or  before  the  1st  of  December,  1879.  Mr.  Green  has 
BOW  on  the  work  all  the  necessary  machinery  to  complete  the  canal  according  to  the  terms 
of  the  contract. 

I  would  respectfully  call  your  attention  to  the  fact  that,  owing  to  the  small  amount  of 
sppropriations  made  from  time  to  time  by  Congress  for  the  construction  of  the  piers  to  pro- 
tect the  lake  entrance  to  the  canal,  it  will  take  at  least  five  years  to  complete  tnese  works, 
and  the  canal  is  likely  to  be  available  before  the  United  States  works  are  finished. 

PrepsraUons  should  also  be  made  for  the  construction  of  the  necensary  light- houses  and 
beaoona  in  Sturgeon  Bay  and  at  the  lake  entrance  to  the  canal. 
Very  respectfully, 

WM.  T.  CASGRAIN, 
Engineer  Sturgeon  liay  Canal  Company. 

Vaj.  H.  M.  Robert, 

Corps  of  Engineers,  V,  S.  A, 


REPORT  OF  MR.  JOHN  NADER,  INSPECTOR. 

Madison,  Wis.,  November  23,  1877. 

Sir  :  I  have  the  honor  to  inform  yon  that  in  accordance  with  your  instructions  of  Novem- 
ber 9,  1877,  I  have  opade  an  examination  and  survey  of  the  work  of  the  Sturgeon  Bay  and 
bike  Michigan  Canal,  and  beg  leave  to  submit  the  following  report : 

Taking"  as  a  basis  the  quantities  estimated  by  Mr.  Leonara  Martin,  inspector  for  the  first 
quarter  in  September,  1H73,  I  find  that  the  work  done  since  that  time  is  considerable  in 
excess  of  one-quarter,  and  that  the  Sturgeon  Bay  and  Lake  Michigan  Ship  Canal  and  Har- 
bor Company  is  entitled  to  the  benefits  of  a  second  quarter  of  work  completed. 

My  eati mates  are  based  upon  the  same  dimensions  as  those  of  the  first  inspector,  viz,  100 
feet  width  at  the  water-line,  with  slopes  of  2  base  to  1  perpendicular,  and  13  feet  depth  of 
water,  the  plane  of  reference  being  taken  at  the  level  of  the  lowest  water  of  1847,  the  same 
being  the  lowest  on  record  by  V(r  roet. 

On  arriving  at  the  work  and  observing  the  progress  made,  1  concluded  to  ascertain  the 
amount  remaining  undone,  in  order  to  determine  the  exact  progress  of  the  work. 
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The  contract  for  the  entire  work  was  let  to  Mr.  O.  B.  Green,  of  Chicagfo,  at  the  oommence- 
ment  of  the  season,  and  is  conducted  under  the  supervision  of  the  efficient  chief  engineer, 
Capt.  William  T.  Cascfrain.    The  facilities  renderea  bj  these  gentlemen  enabled  me  to  maka 
a  complete  survey  of  the  bay  and  canal. 

Three  lines  of  soundiugs  were  taken  in  the  cut  of  the  canal,  and  in  Sturgeon  Bay  as  fir 
as  deep  water,  also  levels  on  cross-sections  of  the  canal  at  intervals  of  50  feet.  Soundiogi 
and  levels  were  reduced  to  the  plane  of  the  lowest  water  of  1847,  and  compared  exactly  witli 
the  engineer's  recorded  notes. 

A  line  of  check-levels  along  the  reference-marks  upon  which  the  work  is  based,  exhibited 
only  a  difference  within  the  limits  of  probable  and  admissible  errors. 

I  estimate  the  following  amount  of  work  remaining  undone  November  14,  1877 : 

Cabkyard 

From  Sturgeon  Bay  to  high- water  line,  Lake  Michigan il97,  OfK^ 

Excavation  from  bermesand  drains •. 37,  (KK^ 

Excavation  in  mouth  of  caual.  Lake  Michigan ]5, 00# 

Excavation  in  Sturgeon  Bay  to  deep  water 54, 00^ 

Excavation  for  incomplete  work  to  date 3I,70(^ 

Total  remaining  undone 434,70(^ 

Inspector's  estimate  for  1873  was— 

For  clearing  and  grubbing  600  feet  wide •38,40C^ 

For  excavation  in  bay  ana  canal 960,  OOC^^ 

Total  estimate  of  entire  work « « 996, 4(X^^ 


The  clearing  and  grubbing  was  reduced  from  600  feet  to  400  feet  wide,  which 
made  a  proportional  difference  in  quantities,  as  follows: 

Clearing  and  grubbing. 25, 60(^ 

Excavation 960, 00(^ 

Revised  total  estimate  of  entire  work 985, 60CF 

Total  done  September  4,  1873  (from  inspector's  report) 255,000 

Remaining  undone  September.  1873 730, 609 

Remaining  undone  November  14, 1877 434.700  / 

I 

Leaving  a  difference  of 295,900/ 

From  which  deduct  clearing  and  grubbing 10, 600 

Excavation  done  since  September,  1873 285, 300 


Total  of  all  Work  since  September,  1873 295,900 

Estimate  of  work  done  September,  1873 255, 000 


Total  of  work  done  to  November  14,  1877 550.900 

One-half  of  revised  total  estimate 492,800 


Leaving  an  excess  over  two-fourths 58, 100 

Remaining  practically  undone  November  14,  1877 434, 700 


The  first  estimates  were  very  properly  made  a  little  in  excess  to  meet  contingencies,  ai 
the  nature  of  the  material,  although  pretty  thoroughly  explored,  might  not  have  been  found 
as  stable  as  it  proved  to  be.  This  excess  of  estimate  has  been  nearly  eliminated  by  the 
method  adopted  by  me,  that  of  measuring  the  quantities  actually  remaining  undone,  bat 
will  leave  a  corresponding  discrepancy  between  my  results  and  the  engineer's  measurements 
of  perhaps  5,000  cubic  yards,  the  difference  being  on  the  safe  side. 

The  condition  of  the  work  is  as  follows : 

From  a  point  one  mile  out  in  Sturgeon  Bay  to  the  canal  there  is  an  average  depth  of  10 
feet ;  from  the  head  of  the  bay  to  station  3, 100  feet  southeast  in  canal,  the  cut  is  full  width 
and  average  depth  of  water  over  i  1  feet ;  thence  to  station  3,700  feet,  the  cut  is  two-thirds 
width  and  average  depth  of  over  7  feet ;  thence  to  station  5,600  feet,  a  distance  of  1,900 
feet,  there  remains  to  be  cut  an  average  of  23  feet  from  the  surface  to  obtain  13  feet  of  water ; 


I 
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Ibeoee  to  station  6,000  feet,  the  cut  is  two-thirds  width  and  average  depth  of  5  feet  of  water ; 

tbeoce  to  station  6,500  feet,  the  cat  is  full  width  and  average  depth  of  7  feet  of  water ;  thence 

to  station  7,300  feet,  at  hijrh-water  line  of  Lake  Michijran,  the  cut  is  two-thirds  width  and 
artrage  depth  of  5  feet  water.  The  above  depths  of  water  represent  the  depth  belew  the 
lowest  water  of  1847. 

Tlie  work  of  the  season  was  not  begun  until  Julj.  Since  that  time  it  was  pushed  forward 
with  energy  and  determination.  Four  excellent  Osgood  dredges  and  three  steam  derricks 
were  almoet  in  constant  operation  to  their  utmost  capacity. 

The  slopes  and  banks  are  in  an  unfinished  condition,  the  principal  object  being  to  remove 
19  mnch  as  possible  of  the  heavy  excavation  during  the  season.  In  advauce  of  toe  dredges, 
the  surface  excavation  was  removed  with  wheelbarrows,  road-scrapers,  and  portable  rail  - 
road. 

The  material  removed  was  placed  in  spoil-banks  not  nearer  than  20  feet  to  the  top  slope- 
stakes,  so  as  to  prevent  a  crowding  of  the  banks. 

From  the  present  advanced  condition  of  the  work,  it  is  safe  to  say  that  if  the  same  be 
eootiDued  with  the  same  degree  of  energy  as  it  has  during  the  past  season,  the  ]  st  of  July, 
1878,  will  witness  the  canal  open  for  the  passage  of  tugs,  dredges,  and  the  smaller  class  of 
reiMls. 

The  United  States  have  under  construction,  but  far  from  completion,  an  outer  harbor  on 
the  lake  end  for  the  protection  of  the  outlet  of  the  canal,  and  also  to  serve  as  a  harbor  of 
refbge.  This  should  he  completed  as  early  as  possible,  as  it  may  be  otherwise  difficult  to 
keep  the  canal  open. 

The  company  will  be  under  the  necessity  of  constructing  pile  and  sheet-pile  piers  at  the 
outlet,  and  for  several  hundred  feet  back  into  the  canal,  to  prevent  the  waves  from  washing 
dowi)  the  banks  ;  otherwise,  the  banks,  which  appear  to  withstand  very  well  the  action  of 
the  waves  from  the  tug^,  will  need  no  further  protection  for  some  time  after  the  canal  has 
hecome  navigable,  as  may  be  seen  from  Colonel  Houston's  report  to  the  Chief  Engineer, 
U.  a  A. 

The  dumping-gprounds  for  scow  work  are  on  both  sides  of  the  bay,  and  are  far  from  the 
line  of  channel.  The  material  in  the  bay  is  soft  mud,  and  the  slopes  to  the  channel  will 
have  to  be  very  small  to  prevent  sliding  of  the  material  into  the  cut. 

In  conclnsion,  I  would  say  that  it  is  possible,  when  once  the  water  flows  through  the 
canal,  the  mud  in  the  head  of  the  bay,  woich  will  be  stirred  up  by  the  action  of  boats,  will 
tend  to  form  a  cementing  material  to  the  sand-banks  of  the  canal  that  may  give  a  stability 
which  will  render  other  protection  unnecessary. 

I  submit  herewith  a  map  showing  location  and  progress  of  canal ,  November  1877,  and 
depth  of  water  in  canal  and  Sturgeon  Bay. 

I  am,  most  respectfully,  your  obedient  servant, 

JOHN  NADER, 
CicU  Engineer^  Inspeator, 
To  His  Excellency,  Harrison  Ludinoton, 

Oovemor  of  Witconnn. 

B.  Ex.  44 2 

O 


4 


HOUSE  OF  REPRESENTATIVES,    i  Ex.  Doc. 

\    No.  45. 


\ 


Lr  t4ooPT7«liNeH 

j-        "^        -^        "^ 


] 


45th  CoNaBESS, )    HOUSE  OF  REPRESENTATIVES.    (  Ex.  Doc. 
2d  Session.       (  \    No.  45. 


DEFICIENCIES  IN  APPROPRIATIONS  FOR  1878,  AND  PRIOR 

YEARS. 


LETTEK 


FROM 


THE   SECRETARY  OF  THE  TREASURY, 


TRANSMITTINO 


Estimates  of  deficiencies  in  appropriations  for  the  year  1878, 

and  prior  years. 


Frbruary  8,  1878.— Referred  to  the  Committee  on  Appropriations  and  ordered  to  be 

printed.  » 


Treasury  Department, 
Washington^  D.  C,  February  6, 1878. 

Sir:  I  have  the  honor  to  transmit  herewith  the  estimates  of  appro- 
priations required  by  the  various  Departments  to  complete  the  service 
of  the  fiscal  year  ending  June  30, 1878,  and  prior  years,  amounting  to 
12,678,820  04. 

Very  respectfully, 

JOHN  SHERMAN, 

Secretary. 
Hon.  Samuel  J.  Randall, 

Speaker  House  of  Representatives. 
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APPENDIX  B. 

Explanation  of  estimate  for  Salaries^  Office  of  Sixth  Auditor,    {See  page  4.) 

Office  op  the  Auditor  of  the  Tbbasury 
FOB  THE  Post  Office  Department, 
Washington^  December  11, 1877. 

Sm:  I  have  the  honor  to  request  your  attention  to  an  error  affecting 
the  clerical  force  of  this  office,  in  the  appropriation  for  salaries  for  the 
current  fiscal  year^  (19  Stat.,  p.  301,)  as  follows,  viz.,  "twenty  assorters 
of  money-orders,  eighteen  thousana  dollars." 

Under  the  act  approved  March  3, 1875,  (18  Stat..  Part  3,  p.  397,)  this 
office  is  entitled  to  twenty  assort^  of  money-orders  at  one  thousand 
dollars  per  annilm. 

By  reference  to  the  act  of  March  3, 1877,  appropriating  salaries  for 
the  current  fiscal  year,  I  find  that  the  bill,  as  it  originally  passed  the 
House  of  Bepresentatives,  called  for  eighteen  assorters  and  appropriated 
eighteen  thousand  dollars.  Upon  representations  made  to  the  Appro- 
priation Committee  of  the  Senate,  that  committee  agreed  to  restore  the 
number  to  twenty^  in  accordance  with  the  law,  and  did  so  restore  the 
number,  but  in  the  final  engrossing  of  the  bill  the  amAmnt  appropriated 
was  not  changed,  but  remained  at  eighteen  thousand  doUars.  That 
such  was  Xhe^  intention  of  the  law  is  established  by  the  fact  that  in  the 
total  amount  appropriated  for  this  office,  viz.,  three  hundred  and  ten 
thousand  four  hundred  and  seventy  dollars,  the  twenty  assorters  are 
included  at  one  thousand  dollars  each. 

The  question  having  been  submitted  to  the  First  Comptroller,  that 
officer  decided  that  these  assorters  could  be  paid  only  at  the  rate  of  nine 
hundred  dollars  per  annum,  and  they  are  now  being  paid  at  that  rate. 

In  vieF  of  the  fact  that  these  persons  are  but  poorly  paid  at  one 
thousand  dollars  per  annum,  that  nearly  all  of  them  have  families  or 
other  relatives  dependent  upon  them,  and  'that  they  are  faithful  and 
efficient  employes  of  this  office,  I  have  the  honor  to  recommend  that  the 
attention  of  the  proper  committee  of  Congress  be  called  to  this  matter, 
in  the  hope  that  by  proper  legislation  they  may  be  enabled  to  receive 
their  legal  salary  from  July  1, 1877,  to  the  end  of  the  present  fiscal 
year. 

I  am,  respectfully,  your  obedient  servant, 

J.  M.  McGRBW, 

Auditor, 

Hon.  John  Sherman, 

Secretary  of  the  Treasury. 


APPENDIX  C. 


Relating  to  estimate  for  Legislative  Expenses^  Territory  of  Dakota.    {See 

page  4.) 

Teeasuby  Department, 
First  Comptroller's  OfftcCy  January  18,  1878. 

Sir:  I  have  the  honor  to  return  herewith  an  estimate  of  deficiency 
for  legislative  exi)enses.  Territory  of  Dakota,  1877,  accompanied  by  two 
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letters  of  the  territorial  secretary  relating  thereto,  referred  to  me  for 
recommendation. 

I  find,  upon  examination,  that  of  the  amount  of  $20,000  appropriated 
by  act  of  August  16, 1876,  for  the  purpose  and  fiscal  year  referred  to, 
the  secretary  has  disbursed  and  accounted  for  the  sum  of  $19,998  57, 
leaving  due  the  United  States,  $1  43.  On  his  bill  for  public  printing, 
amounting,  originally,  to  $2,567  15,  and  reduced  by  measurement  in 
this  office  to  $2,542  32,  he  has  paid  to  the  firm  of  Bowen  &  Kingsbury, 
printers,  $1,466  07,  leaving  due  them,  $1,076  25,  as  stated  in  his  esti- 
mate. The  amounts  entered  on  estimate  for  pay  of  porter,  clerk-hire, 
and  rent,  comprise  such  periods  as  are  not  embraced  in  his  account, 
and  the  amounts  stated  to  be  required  for  per  diem  and  mileage  of  mem- 
bers of  the  legislative  assembly  appear  also  to  be  properly  due.  No 
information  being  in  my  possession  on  which  to  express  an  opinion  as 
to  the  other  items  appearing  in  the  estimate,  as  needed  for  miscellane- 
ous printing,  blanks,  and  stationery,  fdel,  lights,  postage,  and  incidental 
expenses  of  the  secretary's  office,  amounting  in  aU  to  $896  70, 1  have 
no  recommendation  to  make. 

Very  respectfully, 

E.  W.  TAYLER, 

Comptroller. 

Hon.  John  Sheri^ian, 

Secretary  of  the  Treasury. 


APPENDIX  D. 


Relating  to  the  estimate  for  Legislative  Expensesj  Territory  of  Idaho. 

{See  pa^e  5.) 

Treasury  Department, 
First  Comptroller's  Office,  January  29, 1878. 

Sill :  I  have  the  honor  to  return  herewith  an  estimate  of  deficiency 
for  legislative  expenses,  Territory  of  Idaho,  fiscal  year  1877,  referred  to 
me  for  recommendation,  as  shown  by  endorsement  on  the  letter  of  E.  J. 
Curtis,  secretary  of  said  Territory,  accompanying  the  estimate. 

I  have  examined  the  account  of  the  territorial  secretary,  and  fiind 
that  his  payments  for  per  diem  and  mileage  of  the  members  of  the 
legislative  assembly,  and  x)er  diem  of  the  subordinate  officers  of  that 
b^y,  as  fixed  by  law,  amounted  to  $17,545  20,  and  that  he  has  dis- 
bursed in  all,  and  accounted  for,  the  sum  of  $19,784  84,  leaving  due  the 
United  States  a  balance  of  $215  16  of  the  total  amount  appropriated  by 
act  of  August  15, 1876,  for  the  purpose  and  fiscal  year  referred  to,  and 
advanced  to  him. 

The  deficiency  estimate,  as  submitted  by  Mr.  Curtis,  calls  for 
$6,152  76,  from  which  I  have  deducted  the  amount  of  $511  46  on  the 
bills  for  printing  the  laws  and  journals,  by  the  measurement  of  the 
specimens  furnished,  leaving  a  balance  of  $5,641  30  to  be  provided  for; 
but,  as  the  territorial  secretary  has  not  asked  my  ad\ice  in  anything 
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pertaining  to  his  expenditures,  I  respectfully  decline  to  make  any 
recommendation. 

Very  respectfdlly, 

K  W.  TAYLER, 

Comptroller. 
Hon.  John  Sherman, 

Secretary  of  the  Treasury. 


APPENDIX  E. 


JExplanatUm  of  the  estimate  for  Legislative  Uxpenses^  Territory  of  New 

Mexico.    {See  page  6.) 

Treasury  Department, 
First  Comptroller's  Office,  Jantuiry  25, 1878. 

Sir:  I  have  the  honor  to  acknowledge  the  receipt  of  an  estimate  of 
deficiency  in  the  appropriation  for  legislative  expenses,  Territory  of 
New  Mexico,  accompanied  by  a  letter  of  W.  G.  Ritch,  secretary  of  said 
Territory,  dated  October  6, 1877,  referred  to  me  by  the  chief  clerk  of 
the  Department  under  date  of  December  14,  "for  a  statement  of  the 
amounts  chargeable  to  legislative  expenses.  Territory  of  New  Mexico^ 
reference  to  which  is  made  in  the  enclosed  estimate  and  letter  of  the 
secretary  of  the  Territory;  and  also  for  recommendation.^ 

Returning  herewith  the  estimate,  I  recommend  that  Congress  be 
requested  to  appropriate  the  amount  of  $1,448  13  due  to  Manderfield  & 
Tucker,  as  therein  stated.  The  bills  for  printing  executed  by  that  firm, 
for  the  22d  session  of  the  legislative  assembly,  (fiscal  year  1876,) 
amounted  in  all  to  $5,904  47^ ;  they  were  reduced  in  this  office  by  the 
measurement  of  specimens  ot  laws,  journals,  bills,  &c.,  furnished,  to 
$5,448  13,  of  which  amount  I  could  only  authorize  the  Secretary  to  pay 
$4,000  under  the  law  limiting  the  disbursement  for  printing  during  any 
session  to  that  sum. 

In  recommending  that  the  unpaid  balance  of  $1,448  13  be  provided 

for,  I  beg  to  state  that  New  Mexico  is  one  of  the  two  Territories  in 

which  the  printing  is  done  in  two  languages. 

•  •  •  •  •  •  • 

Very  respectfully, 

R.  W.  TAYLER, 

Comptroller. 
Hon.  John  Sherman, 

Secretary  of  the  Treasury. 


APPENDIX  F 

JExplanation  of  estimates  for  the  Internal- Revenue  Service.    {Seepage  8.) 

Treasury  Depart3ient, 
Office  of  Internal  Revenue,  Washington,  October  31, 1877. 

Sir  :  I  desire  to  call  your  attention,  specially,  to  the  two  items  recom- 
mended to  be  appropriated  for  deficiencies  in  the  internal-revenue  ser- 
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vice,  viz:  Forty  thousand  dollars  on  account  of  "salaries  and  expenses 
of  collectors,"  and  one  hundred  and  fifty  thousand  dollars  on  account 
of  "  salaries  and  expenses  of  agents,  surveyors,  gaugexs,''  &c. 

The  allowances  for  collectors  that  have  been  recommended  for  your 
approval  have  not  created,  and  will  not  create,  a  deficiency  in  the  ap- 
propriation, but  the  needs  of  the  service  are  so  urgent  that  I  deem  it 
for  the  best  interests  of  the  Government  that  this  aj)propriation  of  forty 
thousand  dollars  should  be  made.  It  is  intended,  mainly,  for  the  pur- 
pose of  suppressing  frauds  in  the  manufacture  and  sale  of  spirits  and 
tobacco. 

The  item  of  one  hundred  and  fifty  thousand  dollars  is  necessary  to 
provide  for  the  pay  of  storekeepers  and  gangers  during  the  current 
fiscal  year.  For  the  fiscal  year  ending  June  30,  1877,  the  sum  of 
$1^'>90,000  was  required  for  that  puri)Ose. 

The  appropriation  for  the  current  fiscal  year  is  $1,450,000,  which  I 
am  satisfied  is  inadequate  for  the  purpose  for  which  it  was  designed. 
I  have  the  honor  to  be,  very  respectfully. 


Hon.  John  Sherman, 

Secretary  of  tlie  Treasury. 


GREEN  B.  RAUM^ 

Commissioner. 


APPENDIX  G. 


ExplaTMtion  of  the  estimate  for  Punishment  for  Violation  of  Internal- 

Bevenue  Laics.    ( See  page  8. ) 

Treasury  Department, 
Office  of  Internal  Revenue^  January  16, 1878. 

Sir  :  The  appropriation  for  "  punishment  for  violation  of  internal- 
revenue  laws''  for  the  year  ending  June  30,  1876,  has  been  entirely 
expended;  and  there  is  a  claim  of  J.  D.  Sanborn  for  $1,000,  properly 
payable  fix)m  this  fund,  being  the  claim  in  case  of  Erie  and  Pittsburgh 
Railroad  Company,  approved  by  the  Secretary  in  December  for 
$1,461  39;  $461  39  of  which  has  been  paid,  leaving  $1,000  unpaid  as 
stated. 

It  is  thought  that  there  are  also  a  number  of  similar  claims  accruing 
in  the  same  period  that  will  eventually  be  perfected,  for  which  there 
will  be  no  provision  for  payment  unless  an  additional  appropriation  is 
granted.  These  services  were  rendered  under  the  provisions  of  Circu- 
lar No.  99,  oflering  a  reward  for  information  leading  to  the  collection 
of  unpaid  and  over-due  taxes.  In  all  such  claims  allowed,  it  is  shown 
that  the  Government  has  realized  the  bene  tit  from  the  information 
furnished,  in  the  actual  collection  of  the  taxes;  and  although  the  offer 
in  that  circular  is  limited  to  the  sum  api)ix)priated  therefor,  it  was 
impossible  to  anticipate  the  amount  of  claims  that  might  be  presented, 
under  that  offer,  so  as  to  restrict  the  pro  rata  of  the  allowance  of  those 
first  i)resented  and  paid ;  and  in  fact  the  aggregate  of  these  claims  is 
much  less  than  the  amount  of  the  appropriation,  the  balance  of  the 
appropriation  having  been  expended  in  the  unusual  expenses  incurred 
in  that  year  in  suppressing  \'iolations  of  internal-revenue  laws. 

H.  Ex.  Doc.  45 4 


M^ 
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In  view  of  these  facts  I  would  request  that  Congress  be  asked  to 
make  an  additional  appropriation  of  $5,000  under  the  above  title,  for 
the  period  from  July  1, 1875,  to  June  30, 1876. 

Eespectfully, 

GREEN  B.  HAUM, 

Commissioner. 
Hon.  John  Sherman, 

Secretary  of  the  Treasury. 


APPENDIX  H. 


Hxplanation  of  estimates  for  Contingent  Expenses^  Treasury  Department. 

(See  pa^/e  9.) 

Treasury  Department, 
Office  of  the  Secretary ^  Jammry  10,  1878. 

Sir  :  I  have  to  request  that  you  cause  estimates  to  be  made  for  a 
deficiency  appropriation  of  six  thousand  dollars  for  gas,  and  two  thou- 
sand dollars  for  horses  and  wagons,  in  contingent  expenses  of  Treasury 
Department  for  1877-78. 

The  appropriation  for  gas  for  the  fiscal  year  1877-78  is  $12,500,  but 
owing  to  the  extensive  repairs  made  to  the  heating  apparatus  of  the 
Department  during  the  past  eight  months,  necessitating  the  employ- 
ment of  a  large  force  of  men  during  the  whole  of  every  night  for  that 
period,  the  consumption  of  gas  has  necessarily  been  nearly  doubled, 
and  now,  at  the  expiration  of  six  months  of  the  fiscal  year,  more  than 
two-thirds  of  the  sum  appropriated  for  this  item  has  been  exi^ended, 
and  it  is  a  matter  of  absolute  necessity  that  a  deficiency  appropriation 
of  the  amount  above  stated  be  made  to  defray  the  expense  of  gas  during 
the  remainder  of  the  vear. 

The  appropriation  for  horses  and  wagons  for  the  year  1875-76  was 
$6,000,  and  for  the  year  1876-77,  $3,400.  At  the  close  of  the  fiscal 
year  1875-76  the  carriages,  wagons,  and  harness  were  in  good  repair, 
and  the  year  1876-77  was  entered  upon  with  a  fiiU  supply  of  feed  for 
the  horses  and  a  good  outfit  in  wagons,  harness,  &c.,  thus  enabling  the 
custodian,  by  close  management,  to  pass  the  year  without  requesting 
additional  appropriation. 

The  year  1877-78,  however,  was  begun  with  empty  feed-boxes, 
dilapidated  harness,  and  shabby  carriages  and  wagons,  thus  compelling 
an  immediate  outlay  to  replenish  the  stock  of  stable  and  to  put  in  re- 
pair the  carriages,  wagons,  and  harness,  from  the  smallest  appropria- 
tion— $3,200 — that  has  been  made  for  horses  and  wagons  for  this 
Department  for  many  years. 

The  sum  of  $3,200  is  not  sufficient  to  meet  the  expenses  attending 
the  care  and  feeding  of  the  horses,  repairing  carriages,  wagons,  and 
harness,  and  paying  the  salaried  of  two  hostlers  and  one  driver.  The 
pay  of  three  men — $720  each  per  annum — amounts  to  $2,160  per  year, 
leaving  for  the  purposes  of  repairs  and  purchase  of  harness,  repairs  to 
wagons  and  carriages,  and  bills  for  feed  of  horses,  only  $1,040. 

The  expense  for  board  per  year  for  eight  horses,  the  number  found 
necessary  to  keep,  estimated  at  $20  per  month,  each,  amounts  to  $1,920. 
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The  items  of  salaries  for  two  hostlers  and  one  driver,  $2,160,  and  board 
for  eight  horses,  estimated  at  $1,920,  would  be  $4,080.  Tins  sum  ex- 
ceeds by  $880  the  amount  approjiriated,  with  no  pro\ision  for  expense 
of  repairs  to  carriages,  wagons,  and  harness,  and  other  incidental  ex- 
penses necessarily  arising  in  the  maintenance  of  a  stable  for  eight 
horses,  two  carriages,  and  three  wagons.  There  is,  at  this  date,  a  bal- 
ance of  only  $849  05. 

In  view  of  the  facts  above  stated,  there  is  a  most  uigent  necessity 
for  an  additional  api)ropriation  of  $2,000,  to  meet  exi)enses  for  horses 
and  wagons  duiing  the  remainder  of  the  present  fiscal  year. 

Very  respectfully, 


J.  K.  Upton, 

Chief  Clerl'j  Treasury  Department 


O.  L.  PITNEY, 

Custodian. 


APPENDIX  I. 

Explanation  of  the  estimate  for  Repairs  and  Preservation  of  Public  Build- 
ings.   {See  page  10.) 

Treasury  Department, 
Office  of  the  Supervising  Architect,  January  12,  1878. 

Snt :  I  have  the  honor  to  call  your  attention  to  the  advisability  of 
securing,  if  i)ossible,  an  advance  ai^propriation  for  the,  repairs  and 
preservation  of  public  buildings. 

The  sum  of  one  hundred  and  fifty  thousand  dollars  ($150,000)  was 
estimated  as  required  for  this  service  during  the  present  fiscal  year, 
but  only  one  hundred  thousand  dollars  ($100,000)  was  appropriated,  a 
sum  insufficient  to  meet  the  requirements  of  about  one  hundred  and 
forty  (140)  public  buildings  dependent  upon  this  appropriation  for  the 
needed  repairs  and  such  alterations  as  are  from  time  to  time  demanded 
by  the  exigencies  of  the  public  service. 

The  appropriation  for  this  purpose  for  the  fiscal  year  ending  June 
30,  1877,  was  one  hundred  and  fifty  thousand  dollars,  ($150,000,)  and 
expenditures  were  authorized  therefrom  to  cover  the  full  amount.  Au- 
thorizations from  the  appropriation  for  the  present  fiscal  yeiirhave  also 
been  made  to  within  about  five  thousand  dollars  ($5,000)  of  the  amount 
appropriated ;  and  as  the  regular  appropriation  bill  will  not,  probably, 
be  passed  for  some  months,  and  at  this  season  of  the  year  it  is  often 
necessary  that  repairs  should  be  promi)tly  placed  upon  buildings  in 
order  to  prevent  great  damages,  I  would  respectfully  recommend  that 
Congress  be  asked  to  make,  at  an  early  day,  an  appropriation  of  twenty- 
five  thousand  dollars,  ($25,000,)  to  meet  the  demands  of  this  service 
duiing  the  remainder  of  the  present  fiscal  year. 

Very  respectfully, 

JAS.  G.  HILL, 
Supervising  Architect. 

Hon.  John  Sherman, 

Secretary  of  the  Treasury. 


^^  -■ 
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APPENDIX  J. 


Statement  of  appropriations  required  to  he  used  as  transfers  to  close  cus- 
toms officers'  accounts  now  standing  on  the  books  of  the  Treasury.  (See 
page  10.) 


Name. 


Joseph  Berry  . . . 
Joeeph  W.  Cake. 


R.  W.  Daniels 

Perry  Fuller 

Andrew  J.  Gross — 

E.  B.  Hunt 

John  H.  Harmon . . . 


Charles  James. 


James  Johnson. 


Howard  Stanshary 
Edward  Spottswood 


W.  G.  Vance. 


Wylly  Woodbridge . 
F.  A.Wilson 


J.  B.  Wheeler 

Wm.  A.  Newell.. 

Patrick  H.  Jones.. 
F.  A.  Wilson 


Designation. 


Col.  customs 
do 


do 

do 

do 

Top.  engineer 
Col.  customs. . . 


do. 


.do. 


Top.  engineer 
Surv.  customs 

Col.  customs... 


do. 
do 


Top.  engineer 

Snpt  Life-sav. 
ing  Service. 
Disb.  agent. . . . 
Cul.  customs... 


Location. 


Bath,  Maine 

Philadelphia,  Pa. 

BufEhlo,  N.  Y.... 

New  Orleans,  La. 

St.    Augustine, 
Fla. 


Detroit,  Mich. 


San    Francisco, 
Cal. 

Savannah,  Oa  .. 


Dubuque,  Iowa 
Key  West,  Fla.. 

Savannah,  6a... 
Puffet    Sound, 

nth  light-house 

district. 
New  Jersey 


New  York 

Pnget    Sound, 
W.  T. 


Appropriation. 


Fencing.  Slc,  site  of  custom-house, 

Bath,  Maine. 

Revenue-cutter  Service,  1869 

A ppraisers*  stores 

Kepairaaud  prenervation  of  public 

buildings.  0*69. 
Repairs  and  preservation  of  public 

buildinp,  1874. 
Re-establisliing  lights  on  southern 

coast. 
Repairs  and  prexervation  of  public 

buildings,  1K74. 
Keeiier's  dwelliug.    Seine   Rock. 

R.L 
Light-bouse  establishment;  keep> 

fiiK  buoys  in  order,  1857. 
Contingent  expenses;  construction 

of  marine  hospital. 

Custom-houHe,  1865 

Reimirs.  cuHtom-house  and  marine 

honpital,  1866. 
L1gh^house  establishment,  1871; 

supplies  for  light-houses. 

Ligbt-liouse  keepers'  salaries 

Seamen's  wageH,  Sec ; 

Repairs.  &c..  Tyb»ee  light* 

Re|»airs,  li;;ht,  pierhead,  Huron  . . 
Contingent ex))enses;  construction 

of  custom-house. 

Fuel,  Sec,  1871 

Fuel.  &c.,  1872 

Furniture  and  repairs,  1872 

Ligbt-house  establishment:  light- 
house keepers'  salaries,  1871. 

Revenue-cutter  Serx-ice,  1870 

Liffht-house  establishment;  light- 
house keepers'  salaries,  1670. 
Beacon-light,  end  of  pier,  Chicago, 

Salary , 

Fuel,  Ac.,  1873 

Contract  for  carrying  the  malls  on 

PoMtal  Route  No.  15,281,  2  qr., 

1866. 


Amount. 

12,361  00 

192  85 
113  84 
176  90 

1,000  00 

17, 412  18 

7  18 

48  91 

105  71 

570  53 

1.974  09 
10, 155  58 

58  90 

445  83 

1,925  07 
7:26  28 
338  32 
236  14 

153  58 

254  06 

17  45 

794  50 

5,078  32 
8,122  35 

1  90 

210  08 

1,711  40 
1.484  56 


55,696  69 
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APPENDIX  K. 


Schedule  of  claims  embraced  in  the  estim^ates  submitted  by  the  Secretary  of 

War.    (See  pa^es  12  and  15,) 

Armt  Transportation,  1873.— (Deficiency,  $451,096  34;  reappropriation,  $281  32.) 


Ko.of 
daim. 


40,527 
44,221 
40,480 
31,847 
44,313 


33,063 
45,103 


Claimant. 


A.  A.  Coffin... 

Bofinger  &  Pegram,  agents 

Estate  of  Owen  Murray 

D.  D.  McFagden 

Virginia  &.  Truckee  Railroad  Company, 

(whole  amount,  |192;  balance  under 

1874,75,76) 

Central  Vermont    Railroad   Company, 

(12  75  under  1874) 

Atlantic  and  Pacific  Railroad  Company, 

(lessee  of  Missouri  Pacific) 


Aggregate  of  sundry  settlements : 
Union  Pacific  Railroad  Co.. $313, 654  03 
Kansas  Pacific  Railroad  Co.     86, 369  40 
Sioux  City  Pacific  Railroad 

Co 2,914  69 

Central  Pacific  Railroad  Co.     47, 601  66 


Total 


No.  of 
sett 


2111 
4027 
3942 
4461 


4589 
4724 

4798 


>-' 


Date. 


Jan.  18,1877 
June  9, 1877 
June  5, 1877 
Aug.  12,1877 


Sept.  28, 1877 
Sept.  18, 1877 
Nov.   10,1877 


Various  dates. 


Amoont. 


$130  00 

4  83 

25  00 

59  50 


65  50 

35  82 

517  23 


837  88 


450,539  78 


451,377  66 


Army  Transportation,  1875.— (Deficiency.) 


44,112 

40,480 
42,^7 
42,859 
42,861 
44,320 


44,019 

42,860 
43,959 
42,903 
39,938 
44,145 

44,292 


Texas  and  Pacific  Railroad  Company, 
(in  part) 

Estate  of  Owen  Murray 

Union  Pacific  Railroad  Company 

Union  Pacific  Railroad  Company 

Union  Pacific  Railroad  Company 

Richmond,  Fredericksburg,  and  Potomac 
Railroad  Company;  $^  38  paid  out 
of  appropriation  for  1876,  leaving  bal- 
ance of 

Union  Pacific  Railroad  Company,  (for 
the  part,  $4,625  16,  payable  from  ap- 
propriation for  1876,  requisition  has 
issued) 

Union  Pacific  Railroad  Company,  (paid 
in  part  and  part  charged  to  1874) 

Union  Pacific  Railroad  Company,  (part 
paid  from  1876) 

Union  Pacific  Railroad  Company,  (part 
paid  from  1876) 

Jefi*erson  ville,  Madison,  and  Indianapolis 
Railroad  Company 

Union  Pacific  Railroad  Company,  (the 
residue,  $5,432  30,  is  payable  from  ap- 
priation  for  1876,  which  is  still  ex- 
isting)   

Union  Pacific  Railroad  Company,  (A.  T., 
1874,  $8,542  93;  A.  T.,  1876,  $5,130  84). 


3853 
3942 
3662 
3745 
3663 


4242 

4203 
4204 
4191 
4224 
4353 

4548 
4567 


May  29,1877 
June  5, 1877 
Apr.  30,1877 
May     8, 1877 

May     8, 1877 


July  17,18n 


$11  50 

25  00 

10, 301  73 

6, 629  46 

14,774  60 


22  21 


Aug. 

—,1877 

1, 613  43 

Aug. 

—,1877 

7,356  84 

*Aug. 

—,1877 

474  92 

Aug. 

—,1877 

383  53 

Aug. 

9,1877 

14  16 

Sept. 

11, 1877 

6,037  31 

Sept. 

14,1877 

36,421  31  ' 
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Schedule  of  claims^  &c. — Army  trmisportaiiony  1875 — Continued. 


No.  of 
claim. 


Claimant. 


No.  of 
sett. 


Date. 


Amount. 


44, 313 
44,306 
44,344 


44, 808 

45. 148 
45, 152 

45. 149 
44, 170 
44,947 

45,393 

44,842 


Virgi Ilia  and Truckee  Railroad  Company, 
(whole  amount  allowed  is  $192;  the 
balance  is  under  1873,  74,  76) 

Union  Pacific  Railroad  Company,  (am't 
of  settlement,  $40,(519  63;  the  balance 
under  1874,76) 

Union  Pacific  Railroad  Company,  (ain't 
of  settlement,  $53,959  65;  the  balance 
is  under  1876) 

Lieut.  J  as.  E.  H.  Foster,  (settlement 
made  by  Q.  M.  Division) 

Central  Vermont  Railroad  Company, 
($52  26  under  1876) 

Atlantic  and  North  Carolina  Railroad 
Company,  ($(>  80  under  1874) 

Annapolis  and  Elk-Ridge  Railroad  Com- 
pany   

Atlantic  and  North  Carolina  Railroad 
Company 

Union  Pacific  Railroad  Co.,  ($23,764  9H 
under  1874) 

OttoUhlig 

Maj.  J.  H.  Nelson,  paymaster,  (settle- 
ment by  Q.  M.  Division) 

Memphis  and  Charlestown  Railroad 
Company 

John  W.  Power,  ($2,843  01  paid  from  A. 
T.,1876) 


Total 


4r89 

Sept. 

28,1877 

$17  50 

4592 

Sept. 

28,1877 

35,667  17 

4591 

Sept. 

28,1877 

28,539  62 

4616 

Oct. 

8,1877 

184  00 

4722 

Oct. 

18,1877 

44  40 

4761 

Oct. 

27,1877 

18  40 

4760 

Oct. 

27,1877 

1  36 

4778 

Nov. 

3,1877 

5  72 

4799 
4861 

Nov. 
Nov. 

10, 1877 
13, 1877 

5,994  52 
2, 170  93 

5010 

Nov. 

30,1877 

i04  35 

5062 

Dec. 

7,1877 

2  05 

5240 

Dec. 

22,1877 

7  35 

156,823  07 

Baruacks  and  Quarters,  1871  and   prior  years. — (Deficiency,  $33,433  44;  reap- 

propriation,  $27  12.) 


35,760 
34,339 
39,634 
39,322 
42, 459 
25, 139 
33,874 
42,777 
23,390 
40,979 
40,586 

32,823 
42,187 

26,872 
43,658 
38, 326 
39,673 
32,399 
36,060 
19, 628 

35,848 
42,109 


Lucinda  Trimble,  administrator,  <&c 

Michael  Chester 

William  Seigmund,  (in  part) 

James  Taylor 

J.  T.D.Wilson 

Daniel  McLean 

James  D.  Jones 

Jacob  B.  Braden,  estate  of 

Benjamin  F.  Brown 

Anthony  Teetes 

Ira  Lovelace,  administrator    of    John 

Knox 

McClure  &  Buck 

Baltimore  and  Ohio  Railroad  Company, 

(in  part) • 

Mrs.  Jane  Hale 

John  A.  Lynch 

John  N.  Bauer 

Richard  B.  Posey 

Matt  Seats •. 

Jacob  Dietz 

William  and  Robert  Gilmor,  ($91  92 paid 

by  requisition  of  Jnne  14,  1877) 

Wiiliara  Hetch 

John  Hazelrigg,  trustee,  &c 


30:J8 
1996 
2158 
2236 
2275 
2280 
2356 
2401 
2417 
24.30 

3544 
3738 

3767 
3861 
3872 
3900 
3945 
3950 
4013 


Dec. 
Jan. 
Jan. 
Feb. 
Feb. 
Feb. 
Feb. 
Mar. 
Mar. 
Mar. 


4 

8 

22 

5 

13 

13 

22 

7 

7 

8 


Apr.    18 
May     7 


May 

May 

May 

June 

June 

June 

June 


11 
29 
31 
4 
5 
5 
7 


6038  Apr.  19 
3860  I  May  29 
4095    June  19 


1874 
1877 
1877 
1877 
1877 
1877 
1877 
1877 
1877 
1877 

1877 
1877 

1877 
1877 
1877 
1877 
1877 
1877 
1877 

1875 
1877 

1877 


$2,933  33 

791  66 

60  00 

1,000  00 

55  00 

35  00 
105  89 

1,004  13 

186  00 

4  00 

300  00 
49  00 

15  40 

36  00 
45  00 

4  07 
251  04 

4  00 
159  17 

4,358  08 
193  75 
450  00 
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Schedule  of  claims^  cfec. — Incidental  expenses^  Q.  M.  Div. — Continued. 


44,196 
44, 316 


Fred.  Sturuegk ;  4700 

Western  Union  Telegraph  Company.,  "j 

Kansas  Pacific  Railroad  Company, (pay-  \ 

ment  one-half,  |18,  to  Western  Union  [ 

Telegraph  Company) J 

Union  Pacific  Railroad  Company |  4788 

Thomas  M.  De  Lonza ,  4840 


4782 


Total 


Date. 

Amount 

Oct.    15,1877 

Nov.     3, 1877 

Nov.     8, 1877 
Nov.   13,1877 

$119  70 
r           14  78 

I          35  99 

1,011  24 

119  17 

8,474  25 

HoKSES  FOR  Cavalry  and  Artillery,   1871   and Jprior  years.— (Deficiency^ 

$9,902  86;  reappropriation,  $395.) 


42, 

297 

42, 

104 

33. 

308 

40. 

073 

42, 

782 

40, 

307 

42, 

087 

33, 

641 

39, 

928 

43, 

592 

40, 

071 

44, 

007 

41, 

071 

44, 

048 

42, 

082 

42, 

:i2S 

38, 

174 

44, 

109 

43, 

996 

39, 

201 

44, 

108 

20, 

001 

38, 

276 

44, 

201 

44, 

002 

39, 

400 

40, 

871 

44, 

412 

42, 

040 

34, 

296 

42, 

353 

32, 

785 

44, 

647 

44, 

665 

32, 

7^3 

29, 

781 

44, 

799 

23, 

752 

40, 

662 

45, 

072 

45, 

074 

25, 

229 

16, 

983 

45, 

120 

38, 

065 

39, 

803 

Sarah  A.  Ackerman,  administratrix 

H.  B.  Guthrie,  (in  part) 

Johanna  Frost 

John  Hertel 

John  J.  Edens : . . 

Sarah  P.  Lee 

Emily  T.  Jackson,  executrix,  &c 

John  W.  McLeroy 

Wm.  Robertson 

William  Hogan 

Michael  Letterer,  (Lederer) 

J.  J.  Osborne 

Mrs.  Fannie  Harding,  (in  part) 

A.  P.  Early 

Lewis  Warren 

Allen  Howard 

Mrs.  Nancy  Butler,  (in  part) 

Cord  Myer 

Clans  Steaveus 

John  Vance 

Clans  Cordes 

Wm.  H.  Hughson 

Marion  Minton 

RicliM  W.  Jordon,  deceased 

Diedrick  Lutzen 

Wm.  Floyd 

Henry  Dobbins 

Adam  Nolte 

Mrs.  Myra  Cook,  (formerly  Montague )  . . 

H.  C.  Hamilton 

G.  Hanling 

Joel  McKinney 

Robert  liatimer 

Benjamin  P.  Dobson 

Jonathan  Rucker 

R.  B.  Douglas 

J.  W.  Holoway 

Woodruff  Parks 

John  Ficken 

Chas.  W.  Tenant 

R.  H.  Jones 

D.  G.  Christian 

Volney  Goodhue,  deceased,  by  Jas.  Hag- 
gard, administrator 

Thomas  P.  Yates 

Thomas  H.  Bell 

Mrs.  Ann  Eliza  Powell 


1970 

Dec. 

28. 

2101 

Jan. 

17, 

2113 

Jan. 

18, 

2086 

Jan. 

16, 

2298 

Feb. 

14, 

2m) 

Feb. 

14, 

2:uo 

Feb. 

15, 

2422 

Mar. 

«t 

2428 

Mar. 

8, 

:i507 

Apr. 

16. 

3523 

Apr. 

17, 

3667 

May 

2. 

3706 

May 

4. 

3732 

May 

7, 

3737 

May 

7, 

:J862 

May 

29, 

3898 

June 

4, 

39:i8 

June 

5, 

3951 

June 

5, 

3956 

June 

5, 

3964 

June 

5, 

40:^2 

June 

9, 

4036 

June 

9, 

4063 

June 

13, 

4097 

June 

19, 

4348 

Aug. 

8, 

4343 

Aug. 

8, 

4364 

Aug. 

9. 

4:363 

Aug. 

9, 

4457 

Aug. 

22, 

4459 

Aug. 

22, 

4532 

Sept. 

8, 

46:32 

Oct. 

9, 

4644 

Oct. 

9, 

4641 

Oct. 

9, 

4646 

Oct. 

9, 

4630 

Oct. 

9, 

4576 

Sept. 

22. 

4667 

Oct. 

12, 

4817 

Nov. 

10, 

4811 

Nov. 

10, 

4806 

Nov. 

10, 

4847 

Nov. 

13, 

4863 

Nov. 

13, 

4831 

Nov. 

13, 

4856 

Nov. 

13, 

1876 
1877 
1877 
1877 
1877 
1877 
1877 
1877 
1877 
1877 
1877 
1877 
1877 
1877 
1877 
1877 
1877 
1877 
1877 
1877 
1877 
1877 
1877 
1877 
1877 
1877 
1877 
1877 
1877 
1877 
1877 
1877 
1877 
1877 
1877 
1877 
1877 
1877 
1877 
1877 
1877 
1877 

1877 
1877 
1877 
1877 


$7  H6 
200  00 
150  00 
165  00 
150  00 
155  00 
130  00 
150  00 
1^0  OO 
120  OO 
165  00 
112  00 
260  00 

80  OO 
155  00 
120  00 
135  OO 
150  OO 
125  OO 
300  OO 
130  00 
115  OO 
145  00 
125  00 
160  OO 
300  OO 

75  00 
100  00 
165  OO 
155  OO 
150  OO 

90  OO 
160  OO 
150  00 
140  OO 
4.S0  OO 
160  00 
100  00 

80  OO 
150  00 
120  OO 
240  OO 

100  00 

125  OO 

60  OO 

80  00 
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Schedule  of  claimsy  &c. — Horses^  cfcc.,  1871  and  prior  years — Continued. 


No.  of 


29,776 
29,778 
44,814 
29,766 
45,342 
42,317 
39,804 
45,317 
36,633 
29,785 
45,280 
26,609 


29,736 
38,240 
39,278 

29,779 
29,780 
29,771 
43,969 
45,394 
24,408 


Claimiint 


Mrs.  Marina  Douglas,  ($60,  under  A.  T., 
1871.) 

John  A.  Patterson 

Gideon  Giftbrd ^ 

Micajah  Carter 

James  M.  Adams 

James  A.  Lucas 

Mrs.  C.  W.  Jackson 

John  Hedrick 

A.  H.  Halbert 

Thos-  E.  Mahon 

William  Woodson,  (|152  33  under  sub- 
sistence; $118  under  Q.  M.  D.;  total, 
$580  3:5) 

Andrew  Thompson 

Larkin  Willis,  dec'd ;  W.  R.  WUlis,  adm'r . 

John  C.  Magill,  dec'd;  Lydia  A.  Magill, 
administratrix 

Mildred  Chapman .* 

A.  J.  Swaney 

Wm.  Wilson 

Mrs.  Mary  E.  Wormeley 

Geo.  W.Allen 

Jno.  R.  Frow,  deceased 


Total. 


No.  of 
sett. 


4935 
4941 
4937 
4956 
4924 
4977 
4973 
4970 
4966 
4982 


5008 
5001 
5004 

5002 
5120 
5179 
5183 
5185 
5198 
5206 


Date. 


Nov. 
Nov. 
Nov. 
Nov. 
Nov. 
Nov. 
Nov. 
Nov. 
Nov. 
Nov. 


26,1877 
26,1877 
26, 1877 
27, 1877 
27,1877 
27,1877 
27,1877 
27,1877 
27,1877 
28,1877 


Nov.  28,1877 

Nov.  28,1877 

Nov.  28,1877 

Dec.  6, 1877 

Dec.  17,1877 

Dec.  19,1877 

Dec.  19,1877 

Dec.  19,1877 

Dec.  21,1877 

Dec.  21,1877 


Amoant. 


$130  00 
148  00 
125  00 
160  00 
125  00 
115  00 
250  00 
200  00 
125  00 
70  00 


310  00 

100  00 

90  00 

750  00 
100  00 
150  00 
125  00 
135  00 
150  00 
135  00 


10,297  86 


National  Cemeteries,  1871  and  prior  years. — (Deficiency,  $181  36 ;  reappropria- 

tion,  $2  49.) 


18,941 

38,1^ 
40,251 


Wm.  J.  Marshall,  exec'r,  et  al.y  (part  paid) . 

A.  Jan^au 

J.  H.  Van  Hage 


Total 


9444 
6862 
9151 


June  16, 1874 
June  19,1875 
April  13, 1876 


$120  00 

18  85 
45  00 


183  85 


National  Cemeteries,  1872. — (Deficiency.) 


26,^3 
39,821 


James  S.  Fish 

Chronicle  Publishing  Company,  (in  part) . 

Total 


1671 
8546 


.Sept.    8,1874 
Jan.    13,1876 


$40  00 
36  00 


76  00 


National  Cemeteries,  1875. — (Deficiency.) 


Oct.    12,1877 


$18  00 


Horses  ani>  other  Property  lost  in  the  Military  Service — Act  of  March 

3, 1849 — Steamers  and  other  vessels. — (Deficiency.) 


372 
133 


Steamer  B.  P.  Cheney,  Charles  Latimer, 
owner 

G.  C.  Crumbangh,  administrator  of  J.  W. 
Wills,  value  of  a  barge 


Total 


June  21, 1877 
Dec.   17,1877 


$28, 370  72 

400  00 

28, 770  72 


'■-W*        .  — 
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Schedule  of  clmmsj  &c. — Continued. 


Horses  and  other  Property. 


Name  of  olaimaDt. 

Amoant  al- 
lowed. 

No.  of 
sett. 

3464 

:^74 

3777 

3868 
3897 
4041 
4187 
4201 
44-25 
4485 
4637 
4644 
4651 
4765 
4799 
4883 
4921 
4972 
4978 
4997 
4999 
5008 
5009 
5010 
5011 
5012 
5013 
5014 
5015 
5016 
5017 
5018 
5019 
5020 
5021 
5022 
5023 
5024 
5025 
5026 
5027 
5028 
5029 
5030 
5031 
5032 
5033 
5034 
5035 
5036 
5037 
5038 
5039 
5040 
5041 
5042 
5043 
5044 
5045 

Remarks. 

Sani'l  K.  Vaiiffhaii 

$127  00 
100  00 
200  00 

145  03 
120  00 
193  03 
115  00 
191  53 
100  00 

172  00 
175  00 
100  00 

173  43 
65  18 

115  00 
142  78 
150  00 
lt)0  00 
150  00 
100  00 
100  46 
100  00 

127  40 

128  10 
92  85 

177  06 

175  00 
125  00 
150  00 

74  93 

75  00 
i:i5  00 
170  00 
120  00 

95  68 

146  80 
50  00 

115  18 
200  00 

176  43 

150  00 
140  00 
125  00 
102  06 
134  25 

151  50 
90  00 

180  22 
150  00 
200  00 
109  00 
253  .50 
200  00 
200  00 
125  00 
160  00 

152  00 
200  00 
125  00 

Sarah  S.  Madisoii 

Adolph  Ziperline 

H.  Von  Minden 

Rob^t  B.  Jordan 

Jno.  W.  Sidwell 

Wm.  Ashmead 

\Vm.  E.  Fav 

Mariraret  Marshall 

S.  C.  Hodcrnian 

J.  S.  Dolson 

Benl.  McCluer 

Henrv  Jackson 

Christian  Pickell 

Father  of  claimant. 

T.  Edcar  Park 

C  B.  Goodwin * 

Thomas  Caborn 

Colnnibus  Moore 

H.  N.  Whitbeck 

Henrv  F.  Sann 

Geo.  W.  Moore 

Ezra  Fitch 

Zach  H.  Hall 

David  R.  Chumlev 

John  Devanv  

Eliza  Conden 

Edward  P.  Dawson 

Henrv  T.  Jones 

John  Gordon 

Joseph  R.  Ward 

J.  C.  Bleck 

« 

Louis  T.  Grain 

Elsev  W.  Lewis 

James  C.  Harris 

John  A.  Noblett* 

Noah  Castor 

Ellen  M.  Misner 

Eliiah  Pike 

Simeon  D.  Swan 

John  A.  Clark 

Nathaniel  McCalla 

Nathaniel  McCalla 

Richard  E.  Oliver 

James  Watson 

Harrison  P.  McBee 

Absalom  McKinney 

James  W.  Conlev 

C.  W.  Warren 

E.  C.  Leadvard 

. 

E.  C.  Ledvard 

Daniel  Mathew 

Jonathan  E.  Stoflfer 

Scott  W.  Harrington 

Fieldiucr  Hurt 

William  Huff 

J.  L.  Paxon 

Otis  E.  French 

Otis  E.  French 
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Schedule  of  claUns,  &c. — Horses  and  other  property — Continued. 


Name  of  claimant. 


D.  C.  McKillip 

James  M.  Zumwalt 

Lonisa  George 

Wm.  8.  Coleman 

Wm.  C.  Human 

Bloomfield  Logan 

Le  Roy  Hat  ley 

A.  F.  Jones 

Emeliae  Lnnsford 

Emeline  Lnnsforcl 

John  Conger 

William  Hill 

William  HUl 

Chas.  F.  Ferguson 

Chas.  F.  Ferguson 

Callom  Mcintosh 

Chas.  S.  Parish 

Sam'l  Brockmire 

Joseph  M.  Jones 

John  B.  Lee 

John  B.  Lee 

John  F.  CuUip 

JohnF.  Cullip 

George  Glenn 

Wm.  H.  Rolls 

Isaac  M.  C.  Hays 

Martin  McCnne 

James  T.  Parshall 

James  H.  Lay  ton 

Harrison  Hughes 

Beal  S.  Ijams 

L.  J.  Dillon 

Edward  B.  Hnft'man 

D.  R.  Downing 

W.C.  Human 

Jacoh  Casto 

8.  L.  Beaver 

Rob't  A.  Numnelly 

Wm.  M.  Mitchell 

Jno.  W.  Leathers 

Wm.  M.  Smalley 

D.  C.Nelson 

J.  Bardgett 

Elias  Chapman 

Daniel  H.  Groves 

SamT  D.  Haight 

Sam'l  D.  Haight 

Chas.  W.  Burris 

Fountain  Thomas 

Fountain  Thomas 

Richard  G.  Large  .... 

Jasper  C.Avery 

Jno.  S.  Baker 

Albert  June 

A.J.  Willetts 

E.  8.  CarroU 

L.  C.  Honk 

Wm.  C.  Pinkley 

Andrew  Reinert 

Joseph  Gehasky 

Martha  A.  De ver 


Amount  al- 
lowed. 


No.  of 
sett. 


$110  00 

5046 

7o  00 

5047 

125  00 

5048 

125  00 

5049 

100  00 

5050 

K)  00 

5051 

125  00 

50.Vi 

125  00 

,^>05:{ 

87  7H 

5054 

122  7ri 

5055 

IG:^  25 

5056 

125  (H) 

5057 

130  00 

5058 

a5  00 

5059 

100  00 

'Am) 

IK)  00 

5061 

200  (K) 

50(52 

100  00. 

.^063 

85  00 

5064 

135  00 

5065 

150  00 

5066 

125  00 

5067 

145  0*3 

5068 

:m  00 

5069 

195  00 

5070 

177  06 

5071 

100  00 

5072 

176  10 

5073 

152  06 

5074 

70  00 

5075 

100  00 

5076 

125  00 

5077 

100  00 

5078 

93  18 

.  5079 

185  00 

5080 

75  00 

5081 

100  00 

5082 

125  00 

5083 

100  00 

5084 

130  00 

5085 

175  00 

5086 

107  06 

5087 

127  06 

5088 

110  03 

5089 

l(^2  43 

5090 

150  00 

5091 

175  00 

5092 

120  00 

5093 

125  00 

5094 

120  00 

5095 

140  00 

5096 

140  00 

5097 

122  88 

5098 

70  00 

5099 

99  78 

5100 

162  78 

5101 

200  00 

5102 

125  00 

5103 

115  00 

5104 

96  00 

5105 

166  43 

5106 

Remarks. 


Jno.  B.  Bannett. 


Widow  of  J.  C.  Watson 
Widow  of  J.  C.  Watson 


■to 
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Schedule  of  claims,  &c, — Horses  and  other  property — Continued. 


Name  of  olaimant. 


SamU  M.  Tinker  .... 

Joseph  Tulfer 

Wm.  H.Scott 

E.M.  Church 

David  Baker 

David  Baker 

H.  M.  Deeds 

Joseph  Montray 

W.  L.  Weeden 

W.H.Foy 

Susan  Churchill 

M.  Y.  Eagye 

J.J.  Hall 

Brazillia  P.  Stacey . . 

B.  W.  Searle 

Andrew  J.  Berry 

James  H.  Bond 

John  H.  Foster 

Wm.  R.  Cook 

Joseph  Ecgers 

Benj.  D.  Fearing 

Laton  Glover 

L.P.Hay 

Wm.  Staudiford 

Greorge  W.  Stewart . . 

John  S.  Mowry 

J.  A.  Collins 

J.  A.  Collins 

Wm.  P.  Innes 

Wm.  P.  Innes 

Jno.  H.  Mills 

E.  T.  Denny 

Homer  C.  Reed 

Homer  C.  Reed 

W.C.  Hopper 

John  Zier 

Isaac  Winner 

Joel  B.  McGregor 

Marshall  P.  Thatcher 
James  D.  Thompson 

Cyrus  Carter 

James  P.  Halett 

S.G.Clark 

S.G.Clark 

E.G.Rhea 

J.  K.  <&  G.  R.  Hines. 
Andrew  C.  Shepherd 

John  E.  Frank 

James  A.  Goforth  . . . 

Oliver  Vincent 

T.  A.  Sarasin 

D.  McWilliams 

A.  Adams 

J.  M.  Coe 

J.  M.  De  Friese 

J.  M.  De  Friese 

D.  M.  Sprague 

J.S.  Street 

Joseph  McCoy 

John  McLean 

Philip  W.  Cox 


1. 


$90  00 

5107 

153  91 

5108 

85  00 

5109 

90  00 

5110 

140  00 

5111 

155  03 

5112 

158  95 

5113 

60  00 

5114 

75  00 

5115 

131  15 

5116 

177  78 

5117 

142  18 

5118 

150  00 

5119 

200  00 

5120 

120  00 

5121 

127  06 

5122 

107  78 

5123 

102  78 

5124 

1«>  00 

5125 

80  00 

5126 

100  00 

5127 

130  00 

5128 

135  00 

5129 

85  00 

5130 

131  43 

5131 

150  00 

5132 

130  00 

5133 

125  00 

5134 

200  00 

5135 

175  00 

5136 

82  78 

5137 

80  00 

5138 

165  00 

5139 

200  00 

5140 

47  00 

5141 

131  75 

5142 

175  74 

5143 

105  00 

5144 

150  00 

5144i 

75  00 

5145 

90  00 

5146 

40  00 

5147 

200  00 

5148 

125  03 

5149 

140  00 

5150 

500  00 

5151 

255  56 

5152 

90  00 

5153 

29  59 

5154 

130  46 

5155 

55  00 

5156 

145  00 

5157 

85  00 

5158 

125  00 

5159 

174  78 

5160 

150  00 

5161 

169  25 

5162 

150  00 

5163 

251  00 

5164 

100  00 

5165 

175  00 

5166 

Bemarks. 
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Schedule  of  claims,  cfcc. — Horses  and  other  property — Continued. 


Name  of  claimant. 


Salem  Padgett 

J.  P.  Johuson 

Joseph  Stanley 

Joseph  Stanley 

Joseph  Stanley 

ClaiLs  Cords 

Caleb  Bunn 

J.  Reitz 

Maria  L.  Yost,  (administratrix) 

David  Ross 

Morton  A.  Pratt 

Morton  A.  Pratt 

Henry  Scates 

John  Wickeser 

John  Wickeser 

James  J.  Davis 

James  T.  Turner 

Samuel  Keller 

Ira  Po^ue 

A.  B.  Rowden 

Pollard  Appleby 

Philip  Faun 

Charles  Starkey 

Clans  Stephens 

Henry  Sisk 

J.  T.  Thomas 

J.  T.  Thomas 

J.  D.  Melton 

H.  E.Warren 1 

James  Downing 

John  Humphreys 

Hiram  Reagan 

M.  V.  Teems 

Samuel  J.  Tarver 

6.  P.  Clevenger 

W.  D.  Van  Norman 

D.  H.  Dunbar 

A-  B  Filsom 

James  F.  Gaylard 

James  B.  Harper 

George  Million 

Charles  A.  Steinerd 

Hoeea  Springer 

Rosea  Springer 

Nathan  Akins 

F.W.Dyer 

Asa  C.  Hamm 

Isaac  M.  Lnsk 

J.  A.  Craft 

J.  C.  Abney 

John  Evans 

D.  P.  Simmons 

Samuel  Gilbert 

Samnel  Gilbert 

Henry  E.  Snow 

H.  L.  Averill 

W.  O.  Camp 

H.D.Roe 

Benj.  Mills 

Joseph  Ozenberger 

Henry  V.  Stall 


Amount  al- 
lowed. 


|90  00 
150  00 

30  63 

80  00 
130  63 

70  00 
100  00 
120  00 
197  78 
i:i5  00 
432  78 
100  00 

33  00 
135  00 
120  00 
150  50 
115  00 
153  53 

74  50 
141  88 
125  00 
125  00 
100  00 

60  00 
100  00 

80  00 
127  06 

140  00 
100  00 

80  00 

75  00 
100  00 
100  43 
120  00 
144  25 

85  00 
150  00 

90  00 
135  00 
125  00 

90  00 
143  93 

141  60 
115  00 

68  00 
148  18 
147  00 
150  00 
171  43 
125  00 

75  00 

50  00 
200  00 
200  00 
200  00 
113  75 
150  00 
174  05 
150  00 

75  00 
169  25 


No.  of 
sett. 


Bemarkfl. 


5167 
5168 
5169 
5170 
5171 
5172 
5173 
5174 
5175 
5176 
5177 
5178 
5179 
5180 
5181 
5182 
5183 
5184 
5185 
5186 
5187 
5188 
5189 
5190 
5191 
5192 
5193 
5194 
5195 
5196 
5197 
5198 
5199 
5200 
5201 
5202 
5203 
5204 
5205 
5206 
5207 
5208 
5209 
5210 
5211 
5212 
5213 
5214 
5215 
5216 
5217 
5218 
5219 
5220 
5221 
5222 
5223 
5  24 
5225 
5226 
5227 


T.  H.  Smith. 


Lg^^ 


!• 

h 
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Schedule  of  claims^  &c. — Horses  and  other  property — Oontini 


Name  of  claimant. 


E.R.  Brink 

E.R.  Brink 

Rol)ert  M.  McReynolds  . . 

P.  K.  Parsons 

Moore  Richmond 

W.  W.  Higgins 

L.  E.  Irwin 

A.  Woodcock 

Sarah  Cooloy 

S.R.Givin 

Gerrett  S.  Humphreys. . . 

John  M.  Reynolds 

J.  F.  Thresher 

James  A.  Umpleby 

Wm.  L.  Farrow 

Benoni  Mills 

J.  F.  Bn)wn 

Fred.  Slate 

W.  W.  Foster 

A.  J.  Foster. 

A.  J.  Foster > 

W.J.Day 

J.  W.  Lucas 

P.  C.  Meyer 

Geo.  M.  Mark 

James  C.  Long 

J.  W.  Horn 

J.  W.  Horn 

W.  C.  Moegling 

Nancy  Delany 

Edward  Hatfield 

J.  W.  Hcrrington 

Wm.  N.Wells 

M.  M.  Barnhart 

James  Martin 

W.E.  Wilson 

B.T.  Waldrix 

S.  B.Marks 

Wm.  E.  Yowell 

J.  S.  Donham 

F.  Pharis 

F.  Pharis 

J.B.Williams 

Geo.  L.  Bone 

B.  F.  Morgan 

F.  Leber 

F.  Leber 

J.  B.  Ne  wsome 

James  E.  Colville 

B.  F.  Crocker 

Fred.  Putzer 

John  Gilbert 

Richard  M.  Hayes 

Rob't  McDaniels 

David  Rush 

J.  F.  Kent 

Mrs.  M.  J.  Snibley 

W.R.  Cook 

W.D.  Higgins 

Cord  Meyers 

J.  W.  Sheets,  (lieut.  col.) 


Amount  aL 
lowed. 

No.  of 
sett. 

Remarkc 

$150  03 

5228 

170  03 

5229 

85  00 

5230 

200  00 

5231 

137  50 

52:52 

Tyb  00 

52:« 

100  00 

5234 

90  00 

52:55 

135  00 

5236 

^ 

120  00 

^%^ 

110  00 

5238 

105  00 

5239 

65  00 

5240 

160  00 

5241 

150  00 

5242 

137  18 

5243 

152  20 

5244 

122  78 

5245 

165  00 

5246 

122  78 

5247 

40  00 

5248 

154  68 

5249 

146  18 

5250 

115  00 

5251 

151  25 

5252 

124  81 

5253 

234  00 

5254 

200  00 

5255 

177  m 

5256* 

121  78 

5257 

80  00 

5258 

122  78 

5259 

115  00 

5260 

48  68 

5261 

173  43 

5262 

150  00 

5263 

90  00 

5264 

90  00 

5265 

170  8:^ 

5266 

100  00 

5267 

125  00 

5268 

90  00 

5269 

260  98 

5270 

100  00 

5271 

75  00 

5272 

125  00 

5273 

30  00 

5274 

100  00 

5275 

130  00 

5276 

135  00 

5277 

114  00 

5278 

155  83 

5279 

171  18 

5280 

125  00 

5281 

138  18 

5282 

144  18 

5283 

78  00 

5284 

173  43 

52a5 

178  50 

5286 

100  00 

5287 

281  28 

5288 
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Schedule  of  claims^  ibc. — Horses  and  other  property — ^Continued. 


Name  of  olaimaiit. 


Bobt  Johnson 

H.  Bryant 

H.  Bryaut 

Jno.  Beny 

N.  T.  Casey 

M.  Thacker 

Jasper  Coats 

J.  W.  Freeman 

J.  K.  Lones >. . . . 

Fred.  Joindt 

Benj.  J.  Ronth 

Thoe.  J.  Wilson 

J.  W.C.Brown 

J.  W.C.Brown 

Jno.M.  Basket 

Tho8.F.  Hare 

D.M.  Claggett 

J.  F.  Owen  . , 

John  H.  Howe 

Win.  McMnrtry 

Orerton  Mayes 

Tiinothj  Miuton 

Joe]  Rushing 

G.  W.  McDaniel 

A.  Z.  Gray 

RoWtG.  Smithera. .. 

W.  B.  Chapman 

D.  A.  Higgins 

J.  G.  Lan  nom 

John  Whittington  . . . 

J.  W.  EcholB 

D.  C.  Jennings 

W.  R.  Cohoon 

Chas.  A.  Johnson  .  . . 

John  A.'Clark 

James  J.  McConnell. 

8.  8.  McFadden 

Jannett  Taylor 

Wm.  M.  Lee 

Thos.  McGregor 

R.B.  Ellis 

James  V.  Powell 

R.  H.  Vandike 

Amos  Nichols 

Fletcher  M.  Welpton 
Francis  M.  Pitts 


To  which  add  claim  of  Thomas  M. 
Davis,  reaffirmed  by  the  Second 
Comptroller  January  5, 1878 

Total 

Steamers  and  other  vessels 

HoT8e«  and  other  property 

Total 


$125  00 
70  00 

70  00 
122  85 

75  00 
110  00 
100  00 
220  00 
150  03 
160  43 

95  00 

85  00 
171  00 
160  00 
120  00 

So  03 
130  06 
150  00 

175  00 
125  00 
150  00 
125  00 
167  06 
165  00 
200  00 
140  00 

85  00 

40  00 

125  00 

75  00 

130  00 

125  00 

71  18 
200  00 

176  78 
135  68 
110  00 
147  78 
150  18 
100  00 
120  00 
100  00 
182  00 
122  IK) 
125  00 
102  00 


46, 515  66 


46,650  66 


$28,770  72 
46,650  66 


5289 
5290 
5291 
52<>2 
5293 
5294 
5295 
5296 
5297 
5298 
5299 
5300 
5:101 
5302 
5303 
5304 
5305 
5306 
5307 
5308 
5309 
5310 
5311 
5312 
5313 
5314 
5315 
5.316 
5317 
5318 
5319 
5320 
5:ttl 
5322 
532;^ 
5324 


5326 
5327 
5328 
5329 

5:j:jo 
5:^n 
5:^J2 

5333 
5334 


135  00  I  4711 


75,421  38 


Remarks. 


tflriMli 
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Schedule  of  claims^  cfec. — Continued. 


Commutation   of   Rations   to   Union   Prisoners   of    War— Joint  Resolntion, 

July  25,  1866,  14  Stat.,  364.^ Deficiency.) 


No.  of 
claim. 


Claimant. 


45 

,455 

45 

,457 

45 

,456 

45 

,459 

45 

,460 

45 

,458 

45 

,435 

45, 

,4:i7 

45, 

,440 

45, 

,436 

45, 

,438 

45, 

,422 

45, 

,420 

45, 

419 

45, 

,421 

45 

,423 

45 

,417 

45 

,418 

45 

,432 

45 

,451 

45 

,454 

45, 

,453 

45, 

,452 

45, 

,449 

45 

,450 

45 

,446 

45, 

,445 

45 

,448 

45, 

,447 

45 

,444 

45, 

,443 

45 

,416 

45, 

,429 

45, 

426 

45, 

,427 

45, 

,428 

45, 

442 

45, 

,441 

45, 

,434 

45, 

,433 

45 

,425 

45, 

,424 

45 

,430 

45, 

,431 

45, 

,135 

45 

,439 

45, 

,641 

45, 

647 

Henry  W.  Rhinehart 

William  West 

Peter  Wendel 

Clement  Williamson 

Hamilton  White 

Al vin  T.  Withers 

David  Harrington 

Julius  E.  Hamby 

Samuel  Heitieken 

James  J.  Hall 

John  W.  Hanselman 

Theo.  T.  Brummet 

John  T.  Beebee 

Ancil  Brandenburg 

David  Beightler 

William  W.  Burnett 

James  H.  Bainum 

Thomas  Q.  Blair 

Jacob  Pfortuer 

Otis  D.  Morehead 

James  P.  McGahey 

Daniel  McColium 

John  Moore 

Martin  Manger 

(No.  2538  is  not  one  of  this  class.) 

John  C.  Marshall 

George  W.  Lewis 

Phaon  Laury 

Gamaliel  J.  Lnnd 

Peter  Lloyd 

Peter  Kremer 

Theo.  KeUer 

Robert  B.  Armstrong 

Robert  T.  Cooper 

Alex.  C.  Carman 

Thomas  M.  Christian 

Moses  Coffey 

George  Hudson 

Joseph  Hough 

Jesse  Grubb 

Brisco  Goodhart 

William  H.  Cari^nter 

Yved.  W.  Cady 

Martin  V.  Day 

Gideon  P.  Doughman 

John  W.  Doughty,  deceased,  (Edward 

Doughty's  father) 

Samuel  C.  Haines 

Benjamin  Price 

Silas  B.  Harrington,  deceased 


Total 


No.  of 
sett. 


Date. 


2514 
2515 
2516 
2517 
2518 
2519 
2520 
2521 
2522 
2523 
2524 
2525 
2526 
2527 
2528 
2529 
2530 

25;u 

2532 
2533 
25:^4 
2535 
2536 
2537 

2539 
2540 
254L 
2542 
2543 
2544 
2545 
2546 
2547 
2548 
2549 
2550 
2551 
2552 
2553 
2554 
2555 
2556 
2557 
2558 

2596 
2598 
2640 
2641 


Dec. 
Dec. 
Dec. 
Dec. 
Dec. 
Dec. 
Dec. 
Dec. 
Dec. 
Dec. 
Dec. 
Dec. 
Dec. 
Dec. 
Dec. 
Dec. 
Dec. 
Dec. 
Dec. 
Dec. 
Dec. 
Dec. 
Dec. 
Dec. 

Dec. 
Dec. 
Dec. 
Dec. 
Dec. 
Dec. 
Dec. 
Dec. 
Dec. 
Dec. 
Dec. 
Dec. 
Dec. 
Dec. 
Dec. 
Dec. 
Dec. 
Dec. 
Dec. 
Dec. 

Dec. 
Dec. 
Dec. 
Dec. 


22 
22 


1877 

1877 
1877 
1877 
1877 
1877 
1877 
1877 
1877 
1877 
1877 
1877 
1877 
1877 
1877 
1877 
1877 
1877 
1877 
1877 
1877 
1877 
1877 
1877 

1877 
1877 
1877 
1877 
1877 
1877 
1877 
1877 
1877 
1877 
1877 
1877 
1877 
1877 
1877 
1877 
1877 
1877 
1877 
1877 

1877 
1877 
1877 
1877 


Amount 


$37  75 
21  00 

5  00 

6  50 

7  25 
27  75 

74  50 
6  25 
6  75 

32  75 

29  75 
14  75 
26  50 

3  25 

2  75 
11  00 

6  25 
139  50 

5  00 

17  50 

7  00 

3  50 

55  25 
5  50 

2  25 

8  75 
21  00 

18  75 
103  75 

9  25 
21  00 
48  25 

5  25 
37  00 

75  50 
17  50 

4  50 

30  75 

56  00 
39  00 

7  75 
11  00 
95  00 
10  25 

76  25 
30  75 
17  50 
48  75 


1, 348  75 


Ordnanck  Service,  1871  and  prior  years.— (Deficiency.) 


Certified  by  accounting  officers : 
Thomas  Slevin,  hauling  pig-iron 


$102  75 
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Schedule  of  claims^  &c. — Continued. 

Relief  of  Certain  Musicians  and  Soldiers  for  Losses  at  Fort  Sumter  in 

1861— Act  of  July  24,  1861.— (Deficiency.) 

Certified  by  accouDting  officers : 
Edmand  Walah,  late  private,  Company  "  H,"  4th  ArtiUery $15  00 


($194  carried  to  the  surplas  fond  June  29, 1872.) 


APPENDl^X  L. 

Explanation  of  the  estimates  of  the  Commissioner  of  Patents.    {Seepage  16.) 

Department  of  the  Interior, 
United  States  Patent  Office^  Washington^  D.  C,  October  9, 1877. 

Sir:  •  •  •  I  have  asked  for  an  additional  appropriation  of 
$43,600  for  the  contingent  and  miscellaneous  expenses  of  the  office  for 
the  current  fiscal  year.  This  is  not  in  the  nature  of  a  deficiency,  but 
to  meet  the  extraordinary  expenses  resulting  from  damages  by  fire  and 
water.  I  have  itemized  the  purposes,  and  carefully  estimated  the 
amounts  required  for  each  outlay.  I  find  that  I  can  relieve  to  some 
extent  the  already  over-crowded  cases  in  the  east  and  south  hall,  and 
provide  for  a  time  for  the  accruing  models,  by  constructing  a  platform 
and  second  tier  of  cases  on  the  south  side  of  the  F-street  hall,  similar 
to  that  upon  the  north  side.  For  this  I  have  estimated  the  cost  of  the 
latter  $12,000. 

It  having  been  determined  to  remove  from  the  attics  of  this  building, 
the  drawings  and  specifications  now  stored  there,  amounting  to  sev- 
eral tons,  I  have  estimated  that  $4,000  will  be  required  to  fit  up  rooms 
and  shelving,  and  remove  and  rearrange  them  in  new  cases. 

The  awnings  were  all  destroyed  at  the  time  of  the  fire^  some  furni- 
ture, and  many  valuable  drawing-instruments  in  use  by  tracers  occupy- 
ing alcoves  in  the  burnt  portion  of  the  model-room  were  abandoned 
and  destroyed.  The  furniture  and  carpets,  by  repeated  hasty  removals 
and  drenchings,  have  become  very  much  damaged  and  defaced,  and 
extensive  repairs  are  necessary.  I  have  estimated  the  immediate  ex- 
pense at  $10,000. 

To  carpet  and  ftimish  the  rooms  in  the  Wright  building,  occupied 
by  the  copying  and  tracing  divisions  of  this  office,  will  require  $600. 

To  restore  and  classify  such  metal  models  as  were  damaged  but  not 
destroyed  by  fire,  heretofore  mentioned,  by  skilled  workmen,  I  estimate 
will  cost  $5,000. 

Much  expense  has  been,  and  more  will  probably  be,  incurred  for 
labor,  material,  &c.,  in  temporarily  protecting  the  property  of  the  office 
from  damage  by  fire,  the  water  thrown  into  the  building  to  extinguish 
it,  and  subsequent  storms.  This  is  an  extraordinary  demand  upon  the 
present  contingent  fund  of  the  office.  I  have  estimated  it  at  $2,000, 
and  asked  its  reimbursement. 

By  reason  of  the  loss  and  damage  to  models  and  drawings,  and  the 
derangement  of  models,  drawings,  files,  and  specifications,  an  additional ' 
clerical  and  laboring  force  will  be  necessary  to  rearrange  them,  and 
obtain  necessary  information  for  the  use  of  the  examining  corps  in  the 

H.  Ex.  Doc.  45- 6 
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current  work  of  the  office,  and  for  responses  to  letters  of  inquiry.  I 
have  estimated  the  additional  expense  for  this  purpose  for  the  present 
fiscal  year  at  $10,000. 

By  carefiil  survey  and  actual  estimate  it  is  found  that  upwards  of 
$6,000,000  copies  of  drawings  and  back  issues  of  patents  have  been 
destroyed  or  so  defaced  that  reproduction  is  necessary.  To  reproduce 
these  it  will  cost,  at  the  rate  paid  for  photo-lithographic  drawings  of 
current  issues,  $60,000.  I  believe  that  three-fourths  of  these  can  be 
reproduced  during  the  present  fiscal  year,  and  have  asked  for  an  ap- 
propriation of  $45,000  for  this  purpose.  The  balance  ($15,000)  is  in- 
cluded in  the  estimate  for  the  next  fiscal  year  under  the  head  of  photo- 
lithographing  current  and  back  work. 

For  photo-litho^aphing  current  issues  I  have  asked  for  $15,000  to 
meet  a  deficiency  in  the  appropriation  for  this  purpose  for  the  current 
fiscal  year.  It  has  been  impossible  to  secure  a  contract  for  the  prompt 
and  satisfactory  execution  of  this  work  at  a  cost  less  than  an  aggregate 
of  $40,000  x)er  annum. 

For  the  "  Official  Gazette"  I  have  also  been  obliged  to  ask  for  an 
appropriation  of  $15,000,  to  cover  a  deficiency  in  the  appropriation  for 
this  work  for  the  current  year.  I  have  explained,  in  referring  to  my 
estimates  for  tiie  ensuing  fiscal  year,  that  the  cost  of  the  illustrated  por- 
tion of  the  paper  is  $19,000  per  annum  and  upwards,  and  the  expense 
for  employes  is  as  much  more. 

Very  respectfully,  your  obedient  servant, 

ELLIS  SPEAE, 
Commissioner  of  Patents, 

Hon.  Secretary  of  the  Interior. 


APPENDIX  M. 


Explanation  of  estimates  for  Columbia  Institution  for  the  Deaf  and  Dumb. 

(Seepage  19.) 

Columbia  Institution  for  the  Deaf  and  Dumb, 

ApHl  26,  1877. 

Sir:  Acknowledging  the  receipt  of  your  esteemed  favor  of  the  17th 
instant,  I  have  the  honor  to  forward  herewith  estimates  of  appropria- 
tions for  the  service  of  this  institution  for  the  fiscal  year  ending  June 
30,  1878. 

The  amounts  submitted  were  included  in  our  estimates  of  September 
19, 1876^  designed  to  provide  for  the  next  fiscal  year,  but  were  not 
appropriated  at  the  last  session  of  Congress. 

The  likelihood  of  our  needing  the  amount  asked  to  be  added  for  the 
support  of  the  institution,  viz.,  $3,000,  is  now  much  greater  than  when 
it  was  originally  asked  for  last  September,  for  the  reason  that  the  esti- 
mate for  the  completion  of  our  bmldings  was  favorably  acted  upon  by 
Congress. 

We  expect  our  College  building  to  be  ready  for  occupancy  in  October 
next,  and  we  have  every  reason  to  believe  that  the  number  of  our 
pupils  will  be  much  increased  over  that  of  the  current  year.  To  pro- 
vide for  this  increase,  and  for  the  proper  care,  warming,  and  lighting 


ESTIMATES   OF   APPROPRIATIONS.  67 

of  the  new  building,  we  shall  be  sure  to  require  the  ftdl  amount  esti. 
mated  for,  last  September. 

The  need  for  the  appropriation  for  the  enclosure,  improvement,  and 
care  of  our  grounds,  is  more  pressing  than  when  the  estimate  was  first 
submitted.  No  appropriation  for  this  object  has  been  made  for  several 
years,  and  many  portions  of  our  fences  are  in  so  dilapidated  a  condition 
as  to  be  at  the  mercy  of  every  high  wind.  Tramps  and  marauders 
break  through  these  old  fences  with  ease,  and  we  find  it  impossible  to 
give  even  the  appearance  of  protection  to  the  grounds  at  many  points. 

The  front  line  of  our  grounds  has  been  so  interfered  with  by  the 
grading  and  curbing  of  Boundary  street  as  to  present  a  very  discredita- 
ble appearance,  for  the  remedy  of  which  we  have  no  funds  at  our  com- 
mand. 

The  completion  of  our  buildings  will  necessitate  a  considerable 
amount  of  grading  of  roads  and  walks  to  provide  suitable  approaches, 
and  it  is  very  important  to  the  health  of  the  institution  that  we  should 
extend  and  improve  our  system  of  drainage. 

The  amount  now  submitted  as  an  estimate  will  not  be  sufficient  to 
complete  all  the  improvements  that  are  important  for  the  final  arrange- 
ment and  proper  enclosure  of  our  grounds ;  it  is,  however,  as  much  as 
we  ought,  perhaps,  to  ask  in  a  single  year. 

With  a  view  of  very  greatlyreducingthe  ultimate  expense  of  enclosing 
our  grounds,  which  should  have  a  strong  iron  railing  at  least  along  the 
line  on  Boundary  street,  I  venture  to  suggest  that  the  railing  around 
Lafayette  square  might  be  turned  over  to  the  institution,  the  exjjense 
of  removal  being  met  out  of  the  appropriation  now  asked  for.  So 
high  and  heavy  a  railing  is  of  no  possible  importance  where  it  stands, 
and,  as  a  matter  of  taste,  would  be  condemned  by  any  competent  land- 
scape architect,  while,  as  a  part  of  the  permanent  enclosure  of  the 
premises  of  this  institution,  its  full  value  would  be  realized.  I  would, 
therefore,  resi)ectfully  urge  that  Congress  be  asked  to  authorize  its 
transfer  to  this  institution. 

I  have  the  honor  to  be,  very  respectfully,  your  obedient  servant, 

E.  M.  GALLAUDET, 

President^  &o. 

Hon.  Secretary  of  the  Interior. 


Columbia  Institution  for  the  Deaf  and  Dumb, 
Sir  :  August  28,  1877. 

•  •••••# 

1  also  submit  an  estimate  of  five  thousand  dollars  for  the  fitting  up 
and  furnishing  of  the  buildings  of  the  institution,  [but  two  thousand 
five  hundred  dollars  is  submitted  in  the  estimate,  as  a  like  amount  was 
appropriated  for  this  object  in  the  deficiency  act  of  December  15, 1877,] 
which  I  have  placed  on  a  deficiency  blank,  and  request  that  it  may  be 
inserted  among  the  estimates  asked  to  be  appropriated  for  the  service 
of  the  current  fiscal  year. 

The  need  for  this  appropriation  grows  out  of  the  probable  completion 
and  occupancy  of  our  College  building  by  the  first  of  November  next, 
much  new  furniture  and  many  fixtures  of  a  more  or  less  permanent 
character  being  necessary  for  the  proper  accommodation  of  those  who 
will  occupy  the  new  building. 
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I  beg  leave  to  call  attention  to  estimates  submitted  under  date  of 
April  26,  1877,  which  I  have  not  repeated,  but  which  are  needed  for 
the  reasons  set  forth  in  my  letter  of  the  date  just  named. 
I  have  the  honor  to  be,  very  respectfully,  your  obedient  servant, 

B.  M.  GALLAUDBT, 

Presidenty  &c. 
Hon.  Secretary  of  the  Interior. 


APPENDIX  K 


Explanation  of  the  estimate  under  the  head  of  Oeographieal  Survey  of  the 

Territories.    (See  page  23.) 

Department  of  the  Interior, 
U.  8.  Geographical  and  Geological  Survey,  Rochy  Mountain  Region, 

Washington,  D.  C,  August  24, 1877. 

Sir:  Under  date  of  May  8, 1877,  I  received  instructions  from  the 
Secretary  of  the  Interior  as  follows: 

"Sir:  You  are  hereby  notified  that  the  lease  of  the  building  on  the 
comer  of  Eighth  and  G  streets,  in  this  city,  will  terminate  on  the  31st 
instant,  and  that  on  said  date  this  Department  will  quit  possession  of 
the  same. 

'^Very  respectfully. 

"0.  8CHUEZ,  Secretary. 
"Major  J.  W.  Powell, 

"  Office  of  the  U.  S.  Geological  and 

Geographical  Survey  of  the  Territories,^ 

Since  that  time  the  materials  of  my  office  have  been  stored  in  the 
basement  of  the  building  known  as  the  Patent-Office  building,  and 
four  rooms  in  a  private  dwelling  have  been  occupied  as  offices.  These 
rooms  were  not  rented  by  the  Department,  and  no  pledge  has  been  made 
for  the  payment  of  the  rent  by  the  Government,  as  there  was  no  au- 
thority of  law  therefor,  and  no  appropriation  from  which  it  could  be 
paid. 

Heretofore  the  furniture  used  in  the  offices  under  my  direction  has 
been  borrowed  from  other  bureaus  of  the  Intetior  Department,  and 
such  fiimiture  has  been  quite  inadequate  to  the  wants  of  my  office, 
and  finally  it  has  been  found  necessary  to  return  it. 

It  is  believed  these  statements  will  fully  explain  the  necessity  for 
the  estimate  of  $4,000,  for  office-rent  and  ftimiture,  which  I  submit 
herewith. 

I  am,  with  great  respect,  your  obedient  servant, 

J.  W.  POWELL. 

Hon.  Secretary  of  the  Interior, 

Washington,  D.  C. 


Department  of  the  Interior, 
U.  S.  Geographical  and  Geological  Survey,  Rocky  Mountain  Region, 

Washington,  D.  C,  August  24, 1877. 

Sir  :  In  the  summer  of  1875,  by  direction  of  the  Secretary  of  the 
Interior,  a  survey  was  made  of  the  Black  Hills  of  Dakota.    ThiB  survey 
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was  made  by  Mr.  Walter  P.  Jenney,  assisted  by  several  scientific  gen- 
tlemen, and  a  preliminary  report  was  published  early  in  1876. 

Mr.  Henry  Newton,  the  geologist,  also  prepared  an  elaborate  and 
careful  report  on  the  geology  of  the  district,  and  the  geographers  of 
the  expedition  prepared  contour  and  hachure  maps. 

In  the  meantime  Mr.  Jenney  and  the  geographic  assistants  had  re- 
tired from  the  work,  and  the  preparation  of  the  final  report  was  left  to 
Mr.  Henry  Newton,  the  geologist.  In  May  last,  Mr.  Newton  received 
the  following  instructions: 

"  Department  of  the  Interior, 

"  Washington^  D.  C,  May  26, 1877. 

"Sir:  I  have  the  honor  to  acknowledge  the  receipt  of  your  letter  of 
the  23d  instant,  relative  to  the  material  prepared  for  your  report  on 
the  geological  and  mineralogical  examination  of  the  Black  HiUs,  made 
by  yourself  in  connection  with  Professor  W.  P.  Jenney,  in  the  summer 
of  1875,  in  which  you  express  a  desire  to  turn  over  such  material  to 
Major  J.  W.  Powell,  in  view  of  its  publication  in  his  report. 

"Your  letter  and  the  accompanying  papers,  signed  by  a  number  of 
scientific  gentlemen  of  your  city,  setting  forth  their  views  as  to  the 
value  of  your  work,  was  referred  to  Major  Powell,  who  reports  that, 
from  personal  examination  of  the  same,  he  deems  it  to  be  of  great  value. 
You  will,  therefore,  deliver  to  Major  Powell  the  reports,  maps,  and 
illustrations  of  your  work  in  the  Black  Hills,  in  order  that  the  public 
may,  at  an  early  day,  have  the  advantage  of  you;r  labors. 
"  Verj^  respectfully,  your  obedient  servant, 

"0.  SCHUEZ,  Secretary. 

"  Professor  Henry  Newton, 

''New  York.^ 

The  work  having  thus  been  placed  under  my  charge,  I  have  caused 
careful  estimates  to  be  ma<le  of  the  cost  of  engraving  and  printing  the 
maps,  and  also  of  engraving  and  printing  the  geological  plates,  and  it 
has  resulted  in  the  amoimt  placed  in  the  estimate  which  I  submit  here- 
with. 

The  report  is  one  of  very  great  value,  and  the  survey  has  already 
cost  the  Government  many  thousands  or  dollars,  and  it  is  deemed  wise 
to  ask  for  the  small  appropriation  of  $4,840  to  complete  the  work,  and 
to  give  tJie  results  to  the  world. 

I  am,  with  great  respect,  your  obedient  servant, 

J.  W.  POWELL. 
Hon.  Secretary  of  the  Interior, 

Wa^hingtatiy  D.  C. 


APPENDIX  O. 

Explanation  of  estimates  for  Expenses  of  United  States  Courts  and  Sup 

port  of  Convicts.     {Seepa^ge  42.) 

Department  of  Justice,  February  13, 1878. 

Sir  i  I  have  the  honor  to  transmit  herewith  estimates  of  existing  de- 
ficiencies in  appropriations  disbursed  by  this  Department,  with  the  re- 
quest that  you  will  lay  them  before  Congress  for  its  action. 
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There  will  be  needed  the  sum  of  one  hundred  and  ten  thousand 
(110,000)  dollars  to  pay  unsettled  accounts  chargeable  to  the  fund  for 
paying  the  expenses  of  the  United  States  courts  for  the  fiscal  year  end- 
ing June  30, 1877. 

There  will  be  required  the  sum  of  eight  thousand  (8,000)  dollars  to 
supply  a  deficiency  in  the  fund  for  transferring  convicts  fix)m  the  Dis- 
trict of  Columbia,  which  is  now  exhausted. 

The  reasons  for  applying  for  these  sums  are  set  forth  in  the  accom- 
panying letter,  dated  this  instant<  and  abstra'Ct  of  the  First  Comptroller 
of  the  Treasury,  which  are  respectftdly  submitted. 

Very  respectfully, 

CHARLES  DBVENS, 

Attorney  GeneroL 

Hon.  John  Sherman, 

Secretary  of  the  Treasury. 


Treasury  Department, 
First  Comptroller's  Offlce,  February  12,  1878. 

Sir:  In  answer  to  your  letter  of  the  1st  instant,  I  have  the  honor  to 
state  that  in  my  opinion  an  appropriation  of  one  hundred  and  ten  thou- 
sand dollars  ($110,000)  will  be  required  to  pay  the  imsettled  accounts 
of  officers  of  United  States  courts  and  the  miscellaneous  claims  which 
are  chargeable  to  the  judiciary  fund  of  the  fiscal  year  ending  Jime  30, 
1877.  I  transmit  herewith  an  abstract  of  the  accounts  and  claims  of 
this  description  which  are  now  before  this  Department.  Others  are 
coming  in  daily,  and  it  is  impossible  to  state  the  exact  sum  needed. 

The  abstract  does  not  contain  any  of  the  accounts  for  which  an  ap- 
propriation was  made  on  the  21st  of  November,  1877,  and  yet  it  amounts 
to  $93,697  34. 

There  is  a  balance  of  $15,553  62  to  the  credit  of  the  appropriation  on 
the  books  of  this  Department,  of  which  about  $5,000  is  available  for 
the*payment  of  the  accounts  included  in  the  abstract.  The  residue  is 
applicable  to  accounts  previously  received,  which  it  has  been  imprac- 
ticable to  settle  up  to  this  date. 

The  appropriation  for  1878  for  support  of  convicts  transferred  fix)m 
the  District  of  Columbia  is  exhausted.  It  is  estimated  that  at  least 
eight  thousand  dollars  will  be  required  to  supply  the  deficiency,  and  an 
appropriation  of  that  sum  is  necessary. 

I  am  not  at  present  advised  of  any  other  deficiency  of  appropriation 
under  your  Department  than  those  above  mentioned. 

Very  respectfully, 

E.  W.  TAYLEE, 

Comptroller, 

Hon.  Charles  Devens, 

Attorney  General, 
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Aittraet  of  wueUled  aeoounts  and  cltUms  h^ore  the  TVeasttry  Departmenif  for  ex^^enses  of 

United  States  Courte,  in  the  year  ending  June  30,  1677. 
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EECAPITULATION. 


Attorneys |6,380  80 

Assistant  attorneys 875  00 

Clerks 11,106  04 

Commissioners 10, 079  60 

Bent 1,031  10 


Board  of  prisoners 196,183  39 

Misoellaneoos 4,499  86 

Marshals 33,455  55 

Aggregate 93,507  34 


NOTS. — The  miso^aneoos  claims  are  composed  principally  of  oontingMit  expenses  of  coorts  not 
paid  by  tiie  marshals,  bat  presented  direct  to  the  Treasoi^  Department. 


Itti 


45th  Gonqbess,  )  HOUSE  OF  REPEESBNTATIVES.  (  Ex.  Doc, 
2d  Seaaion.       |  )     No.  46. 


BEAPPROPRIATIONS  FOE  1875,  AKD  PRIOR  YEARS. 


LETTER 


FROM 


THE  SECRETAKY  OF  THE  TREASURY, 


TRANSMITTING 


Estimates  of  amounts  to  he  reappropriatedfor  the  year  1875,  and 

for  prior  years. 


FiBRUART  8,  1878. — Referred  to  the  Committee  on  Appropriations  and  ordered  to  be 

printed. 


Treasury  Department, 
Washingtony  D.  C,  February  6, 1878. 

8iR:  I  have  the  honor  to  transmit  herewith,  in  compliance  with  the 
requirements  of  section  5  of  "An  act  making  appropriations  for  the 
service  of  the  Government  for  the  fiscal  year  ending  June  30, 1875,  and 
for  other  purposes,^  approved  June  20, 1874,  a  statement  of  such  of  the 
balances  of  appropriations  carried  to  the  surplus  fund,  under  the  pro- 
visions of  said  act,  as  are  required  to  be  reappropriated  for  the  service 
of  the  fiscal  year  1875,  and  priw  years,  amounting,  in  the  aggregate, 
to  $477,636  21. 

Very  respectfully, 

JOHN  SHERMAN, 

Secretary, 
Hon-  Samuel  J.  Randall, 

Speaker  of  the  House  of  Representatives. 
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18  BALANCES  TO  BE  REAPPROPRIATED. 

Schedule  of  claimSj  &c, — Oontmued. 

Draft  and  Substitute  Fund,  1871  and  prior  years. — (Reappropriation.) 

Transportation  services : 

Barnes  &  Co $49  20 

£rastus  L.  Gay,  special  detective 26  67 

The  National  Bank  of  Malone,  New  York,  owner  of  unpaid  check 

issued  by  Captain  F.  H.  Barroll,  disbursing  officer 9^ 

Friend  Palmer,  owner  of  check  as  above 7  44 

Ri^gs  &  Co.,  owner  of  unpaid  check  issued  by  Captain  R.  Lodor, 

disbursing  officer 3  00 

Gutterin  Peterson,  payee  of  check  issued  by  Captain  F.  H.  Barroll, 

disbursing  officer 1  86 

Transportation : 

W.  W.  Sweetser 71  00 

Total 1(50  19 


Bounty  to  Volunteers,  their  Widows  and  legal  heirs,  1871  and  prior  years — 

(Reappropriation.) 

•  John  Hanna,  6th  Mich.  Cav $75  00 

•  Francis  M.  Davis,  46th  Ind.  Vols 100  00 

•  Charles  Young,  2d  La.  Vols 75  00 

•  Thos.  Turk,  Ist  Cal.  Cav 200  OO 

•Hv.  H.  Pillsbury,  148th  N.  Y.  Vols 75  00 

•  Milton  Kerap,  6th  W.  Va.  Cav 100  00 

•  Joseph  A.  Davis,  9th  W.  Va.  Vols 165  00 

•  Harlan  P.  Green,  7th  Pa.  Cav 100  00 

•  Geo.  G.  Neiman,  52d  Pa.  Vols 100  00 

•  Jas.  Harkuess,  35th  Iowa  Vols 100  OO 

•  Wm.  8.  Brown,  Ist  M.  M.  B.  Cav. 100  00 

•John  Kelly,  14th  N.  Y.  Cav 75  00 

•  Sam'l  Aladire,  13th  Ind.  Vols 145  00 

•  Jas.  J.  Adock,  33d  III.  Vols 160  00 

•  John  W.  Beverly,  Ist  Ohio  Cav 33  33 

•  H.  P.  Beaman,  3d  Vt.  Vols 100  00 

•  John  P.  Benson,  Istlll.Cav 100  00 

•  8.  H.  Barto,  104  th  Ohio 75  00 

•C.  R.  Bowen,  4th  Mich 75  00 

•  Karl  Backert,  62d  Pa 100  00 

•E.  W.  White,  4th  Vt 100  00 

•G.F.  Cowan,  12th  Wis 100  00 

•  H.  H.  White,  9th  Ohio  Cav 60  00 

•  Elry  Boon,  32d  Ohio 100  00 

•Dan  Savage,  14th  Ohio 340  00 

''C.G.Lathams,  P.  T.  Carlisle  barracks,  U.  8.  A 100  00 

•Wm.  H.  Fuller,  1st  Mass 100  00 

•  Henry  Bell,  77th  U.  8.  C.  T 100  00 

*8olomon  Hobbs,  12th  U.  8.  C.  H.  A 199  27 

•  Hugh  Cartan,  3d  U.  8.  Cav 88  40 

•  Daniel  Jenkins,  2d  U.  8.  Cav 200  00 

•  Daniel  Pitchett,  10th  U.  8.  C.T 100  00 

•  Peter  Threet,  10th  U.  8.  C.  T 100  00 

•  Bolton  McLane,  5th  U.  8.  <.\  H.  A 289  00 

•  Jacob  Green,  4th  U.  8.  C.  H.  A 100  00 

»  Matt  Jackson,  4th  U.  8.  C.  H.  A 100  00 

*•  8amiiel  Malone,  4th  U.  8.  C.  H.  A 100  00 

•Nelson  Holiday,  8th  U.  8.  C.  H.  A 300  00 

•  John  H.  Garner,  14th  U.  8.  C.  T 100  00 

•  Benjamin  Key,  19th  U.  8.  C.T 200  00 

•  Daniel  McKeily,  14th  U.  8.  C.  T 100  00 

•  Ben  Ross,  4th  U.  8.  C.  H.  A 100  00 

•  James  Booker,  108th  U.  8.  C.  T 25  00 

•  Henderson  Birt,  63d  U.  8.  C.T 100  00 

»  Frank  Ankrara,  33d  U.  8.  C.  T 100  00 

•  Henry  Adams,  33d  U.  8.  C.  T 100  00 
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Schedule  of  claimsy  &c, — Continued. 

•  Prince  Weathers,  33d  U.  S.  C.  T 

•Michael  Hinds,  97th  U.  8.  C.  T 

•  Joseph  Whitfield,  35th  U.  S.  C.  T 

•Charles  Mullen,  36th  U.S.  C.T 

•William  Johnson,  23d  U.S.  C.  T /. .. 

•EdwardProctor,  49th  U.S.  C.T 

•  Jordan  Grav»  35th  U.  S.  C.  T 

•CharlesC.  kiuman,  23dKy 

•William  H.  Smith,  7th  Tenn.  Cav 

•  William  S.  George,  8th  Mo.  Cav 

•  Adam  Sander,  1st  Mo.  L.  Art 

•Jas.  K.  P.  Wilson,  2l8t  Mo : 

•Martin  V.  Peters.  11th  V.  R.  C 

•Thomaa  J.  Helbrigle,  10th  Tenn 

•  Elv  Meyenne,  Ist  Indpt.  Co.  V.  R.  C 

William  Battan,  56th  U.  S.  C.T 

Thomas  Lastrv,  liSth  U.  S.  C.  T 

David  R.  Conway,  102d  U.  S.  C.  T 

Lyman  Small,  21st  U.  S.  C^T 

James  Scott,  109th  U.  S.  C.  T 

Franklin  Johnston,  63d  U.  S.  C.  T 

John  Malone,  36th  U.S.  C.T 

Andrew  GardDcr,  58th  U.  S.  C.T 

Scipio  Miller,  33d  U.S.  C.T 

William  Harvey,  40th  U.  S.  C.  T 

Alfred  Walker,  62d  U.  S.  C.  T 

Thornton  Rumsev,  123d  U.  S.  C.  T 

Anderson  Boswell,  116th  U.  S.  C.  T 

James  R.  Weeks,  60th  U.  S.  C.T 

Lindsey  Anderson,  60th  U.  S.  C.  T. 

Samuel  Williams,  3l8t  U.  S.  C.  T 

William  Banion,  60th  U.  8.  C.  T 

Silas  Samnels,  60th  U.  S.  C.  T 

Albert  Stevenson,  106th  U.  S.  C.T 

Ricbd.  Appleton,  111th  U.  S.  C.  T 

Flovd  Bryant,  114th  U.  S.  C.  T 

WilUam  Allen,  110th  U.S.  C.T 

Robert  Henshaw,  83d  U.  S.  C.  T 

Samnel  Davis,  79th  U.  8.  C.  T 

Jacob  Smart,  8:M  U.  S.  C.  T 

JMnes  Miller,  39th  U.  S.  C.  T 

J«88e  Norris,  39th  U.  S.  C.  T 

Benjamin  Brnnt,  83d  U.  S.  C.  T 

Anthony  Roberts,  8tkl  U.  S.  C.  T 

Blchartl  Salter,  116th  U.  S.  C.  T 

James  H.  Johnson,  23d  U.  S.  C.  T 

Charles  Alexander,  13th  U.  S.  C.  H.  A 

Joseph  Birdsong,  1st  U.  S.  C.  Cav 

Kidley  Walker,  .58th  U.  S.  C.T 

Anderson  Conlter,  40th  U.  S.  C.  T 

Hezekiah  Patrick,  17th  U.  S,  C.  T 

Elias  Broady,  89th  U.  S.  C.  T 

Lewis  Holmes,  87th  U.  S.  C.  T 

Henry  Davis,  109th  U .  S.  C.  T. 

Thomas  Bowlin,  9-2d  U.  S.  C.  T ^ 

Thomas  Brown,  76th  U.  S.  C.  T 

James  Monton,  78th  U.  8.  C.  T 

Robert  Patterson,  84th  U.  S.  C.  T 

General  Carroll,  101st  U.  S.  C.T 

Dock  StAley,  40th  U.  8.  C.  T 

Samnel  Bayard,  6th  U.  8.  C.  T 

SqoireRonte,  123d  U.  S.  C.  T 

Joseph  Wilson,  79th  U.  S.  C.  T 

Daniel  Ramsey,  63d  U.  8.  C.  T 

James  Brawley,  60th  U.  8.  C.  T 

Elijah  Barrows,  64th  U.  S.  C.  T 


$100  00 
100  00 
100  00 
100  00 
300  00 
100  00 
100  00 
100  00 
100  00 
40  00 
310  00 
100  00 
140  00 
100  00 
200  00 
100  00 
100  00 
160  00 
100  00 
100  00 
100  00 
100  00 
100  00 
100  00 
300  00 
100  00 
100  00 
100  00 
100  00 
100  00 
100  00 
100  00 
100  00 
297  80 
300  00 
100  00 
200  00 
100  00 
100  00 
100  00 
300  00 
300  00 
100  00 
100  00 
100  00 
100  00 
100  00 
100  00 
100  00 
100  00 
100  00 
100  00 
100  00 
100  00 
100  00 
100  00 
100  00 
100  00 
300  00 
300  00 
100  00 
100  00 
100  00 
100  00 
100  00 
100  00 
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Cato  Johnson,  97th  U.  S.  C.  T •. |200 

Adam  Myera,  76th  U.  S.  C.  T , 100 

Henry  Mack,  87th  U.  S.  C.  T 100 

John  Duncan,  107th  U.  S.  C.  T : 100 

Alfred  Mitchell,  96th  U.  S.  C.  T 100 

James  Isaacs,  84th  U.  S.  C.  T 100 

Allen  Bell,  5'2d  U.  S.  C.  T 100 

James  Stewart,  75th  U.  S.  C.  T 100 

Charles  Ward,  17th  U.  S.  C.  T 100 

Oeorjre  Hamilton,  6th  U.  S.  C.  T 300 

Jacob  Harlin,  Ist  U.  S.  C.  T 100 

Milton  Oendorf,  12th  U.  S.  C.  T 100 

Alexander  Brown,  13th  U.  S.  C.  T 100 

Festns  White,  9th  U.  S.  C.  T 200 

Frank  Casey,  14th  U.  S.  C.  T 91 

Mitchell  Wynn,  17th  U.  S.  C.  T 100 

Felix  Ciillom,  17th  U.  S.  C.  T 100 

Peter  Alston,  40th  U.  S.  C.  T 100 

John  Stokes,  52d  U.  S.  C.  T 300 

James  Knave,  17th  U.  S.  C.  T 100 

Jas.  B.  Delanev,  29th  U.  S.  C.  T 140 

Dick  Williams,  64th  U.  S.  C.  T 260 

Frederick  Shields,  52d  U.  S.  C.  T 100 

Jerry  Havs,  58th  U.  S.  C.  T 100 

Burl  Head,  64th  U.  S.  C.  T 25 

Alford  Whit«,  11th  U.  S.  C.  H.  A 100 

Roach  Turner,  11th  U.  S.  C.  T , 100 

Phillip  McCrary,  13th  U.  S.  C.  T 100 

James  McClees,  37th  U.  S.  C.  T 290 

John  A.  Scott,  29th  Conn 300 

John  Capehart,  Ist  Ky.  Cav 100 

Edwin  S.  Sloan,  2d  Mo.  8.  M 100 

James  Beale,  22d  Mo.  Vols 100 

LorinS.  Bodelle,  22d  V.  R.  C 300 

George  F.  Green,  5th  Ten n.  Cav 200 

Henrv  WMlson,  4th  Ky.  Vols 110 

Thomas  Hereld,  17th  Ky.  Cav 33 

Porter  H.  Calbert,  11th  Ky.  Vols 100 

Lonis  Price,  2d  Mo 100 

George  W.  Prater,  14th  Ky 75 

Andrew  J.  Salsman,  27th  Ky 100 

Jacob  T.  Bask,  22d  Ky 100 

John  Holloway,  2d  Tenn 100 

Lewis  E.  Musick,  13th  Mo.  Cav 100 

William  G.  Anderson,  8th  Mo.  Cav 240 

Charles  O.  King,  16th  V.  R.  C 75 

Williams.  Kleckner,  8th  Mo 100 

James  F.  Farrar,  11th  Mo.  Cav 200 

William  Wiant,  5th  M.  S.  M 100 

William  R.  Young,  7th  M.  S.  Cav 100 

Jacob  Lano,  2d  V.  R.  C I(i5 

William  Johnson,  10th  Ky 100 

David  F.  Cress,  2<l  M.  S.  M.  C 100 

William  H^Purcell,  39th  Ohio  and  18th  Ky ...:...  200 

Henry  Voorhies,  2d  V.  R.  C 325 

John  W.  Curtis,  1st  M.  S.  M 100 

Calvin  Holston,  5th  Tenn.  Cav 75 

Charles  Street,  4th  Mo.  Cav 100 

John  Gallop,  9th  M.  S.  M.  Cav .        100 

Jones  C.  Molter,  19th  V.R.  C 75 

William  L.  McCannon,  10th  Tenn 100 

Jeremiah  McCoy,  45th  U.  S.  C.  T 17 

Gec.rge  Lawler,  115th  U.  S.  C.  T 100 

William  Butler,  7th  U.  S.  C.  T 100 

Lewis  Boughton,  12th  Pa.  Res 465 

Calvin  Russell,  46th  U.  S.  C.  T 100 
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Victor  JohnsoD,  73d  TJ.  S.  C.  T $100  00 

MoDroe  Walker,  5th  TJ.  8.  C.  H.  A 100  00 

David  SimeoD,  8l8t  U.  8.  C.  T 100  00 

Daniel  Springs,  5th  U.  8.  C.  H.  A 100  00 

Geo.  W.  Ulsh,  l8t  Pa.  Prov.  Cav 160  00 

6«8tav  Sells,  15th  Kan.  Cav.  and  Ist  Kan.  Vols 400  00 

Dndley  H.  Pepper,  Miss.  Marine  Brigade 50  00 

Jas.  S.*  Mullen,  Miss.  Marine  Brigade 75  00 

Eli  Gardner,  104th  N.  Y 100  00 

John  B.  Marklev,  9th  Mich 100  00 

Wm.  Dnnlap,  145th  Pa 75  00 

Aaron  Young,  6th  N.  Y.  H.  Art 75  00 

John  W.  Sage,  114th  N.  Y 66  67 

H.  E.  Brainerd,  5th  N.  Y.  Cav 100  00 

Stephen  Bush,  16th  N.  Y.  Art 75  00 

K,J.  Austin,  6th  Mich.  Cav 40  00 

Jacob  Freas,  2d  N.  J.  Cav 100  00 

Thos.  Cuthbertflon,  1st  Mich.  Cav 100  00 

Samuel  A.  Davis,  8th  Pa.  Res 100  00 

JohnT.  Dronenberg,  1st  P.  H.  B.  Md.  Cav 100  00 

Wm.  Doyle,  11th  N.  Y 100  00 

Itbamer  Jenuer,  11th  N.  Y 100  00 

Decatur  Chi  Ids,  8th  Mich.  Cav 33  34 

Jeremiah  Bittner,  87th  Pa 100  00 

Hiram  W.  Frazee,  2d  Ky.  Art 100  00 

John  Angel,  15th  Iowa 100  00 

John  P.  Decker,  13th  N.J 75  00 

ChM.  J.  Palmer,  144th  N.  Y 75  00 

Oeo.  Slater,  128th  N.  Y 75  00 

Jos.  H.  Marple,  11th  Kan 75  00 

Wm.*.  Pierce,  9th  N.Y.  Art 75  00 

Wm.  E.  Burlew,  109th  N.  Y 75  00 

John  Burrows,  5th  Pa.  Cav 290  00 

Che8t<»r  Kemp,  Ist  Mich.  S.  8 240  00 

Peter  Lowry,  10th  Pa.  Res 100  00 

A.McKevit,  (aliaaJ.  Burk,)90thPa 100  00 

J.J.  Lei8,r alias  L.  Marsch,)  58th  N.  Y 200  00 

Michael  O'Neill,  Uth  N.  Y 100  00 

Jas.  A.  Austin,  Ist  Mich.  S.  8 85  00 

Jas.  8.  Kifflngton,  2tl  N.  Y.  Art 48  00 

Franklin  Saul,18;MPa 100  00 

Joshua  Adamson,  39th  Iowa 75  00 

Allen  Delezon,  8th  Mich.  Cav.  and  4  Mich.  Vols 175  00 

Simeon  Bradley,  2d  Pa.  Prov.  Cav 233  60 

W.  H.  Baldwin,  2d  Pa.  Heavy  Art 100  00 

Jen^  B u rger,  6t h  Pa.  Res 100  00 

Abel  Cruson,  2d  Mich.  Cav 100  00 

Sam.  H.  Blackman,  89th  N.  Y 100  00 

^rge  JE^gers,  11th  N.  Y 100  00 

Richanl  Wilson,  11th  N.  Y 100  00 

W.  L.  Eggleston,  64th  N.  Y 100  00 

Anson  Freeman,  10th  Minn 100  00 

Samuel  Cady,  74th  N.  Y 100  00 

T.C.  Eastlev,  Ist  N.  Y.  Cav 100  00 

J.H.Franklin,  6th  N.  Y.  Art 100  00 

R.  Goodspeed,  8th  Mich.  Cav 100  00 

Hiram  E.  Gruber,  8th  Mich.  Cav 120  00 

Richard  Green,  7l8t  N.Y 100  00 

Perr>' A.  Goodall,  9:kl  N.  Y 100  00 

Henry  H.  Hamilton,  Ist  N.  Y.  Prov.  Cav 100  00 

William  Hogle,  9th  Mich.  Vols 50  00 

Anderson  Hurst,  2d  Iowa  Vols 100  00 

Joseph  Kennessy,  8th  N.  Y.  Heavy  Art 100  00 

Hiram  C.  Fulton,  2d  N.  Y.  Cav 40  00 

William  E.  Helmer,  7th  Mich.  Vols 100  00 

James  Heany,  llthN.Y.  Vols 100  00 
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Sam.  L.  Jones,  30th  Mich.  Vols $.^ 

John  Krieg,  74th  N.  Y.  Vols 5C 

Levi  Lackey,  209th  Pa.  Vols 66 

J.  J.  Lautz,  52<1  Pa.  Vols IOC 

Charles  Lyon,  190th  Pa.  Vols US 

Ivory  Lambert,  Slst  Iowa  Vols 25 

C.  C.  Howe,  52d  Pa.  Vols IOC 

Henry  Hay deu,  23d  N.  Y.  Battery 30C 

W.  H.  Ma«t,  2d  Pa.  Art IOC 

Harrison  Morse,  5th  N.  Y.  Cav IOC 

E.  D.  Conley,  6th  Mich.  Art IOC 

John  Kilbourn,  3d  Mich.  Cav 3:3 

Phineas  Malin,  13th  Pa.  Res IOC 

William  E.  Martin,  3d  Mich.  Cav 20C 

Benjamin  Mathews,  6th  Iowa  Vols , 240 

Pat.  McNany,  22d  N.  Y.  Cav 92 

John  S.  Penro<l,  76th  Pa.  Vols IOC 

John  Quirk,  6th  Cal.  Vols 30C 

N.  M.  Richardson,  2d  Mich.  Vols 20C 

John  Rhinehart,  1.3th  Pa.  Res IOC 

John  Rhinehart,  12th  Pa.  Cav 30C 

C.  W.  Yoxtheimer,  53d  Pa.  Vols 29C 

Dan.  Shiers,  98th  Pa.  Vols 162 

W.F.Russell,  12th  Pa.  Cav IOC 

John  A.  Smith,  lllth  Pa.  Vols IOC 

Paul  Smith,  188th  Pa.  Vols 45 

John  Slugg,  4th  Pa.  Res , IOC 

Ansell  Adams,  27th  Mass.  Vols 100 

S.  Buchanan,  40th  Ohio  Vols 3C 

John  P.  Bishop,  64th  111.  Vols 80 

John  W.  Byers,  15th  111.  Cav -240 

Chas.  Brown,  149th  lU.  Vols 75 

A.  L.  Brown,  12th  Iowa  Vols 12C 

John  J.  Bray,  1st  N.  J.  Cav 75 

Angelo  Burke,  5th  Ohio  Cav 190 

H.  Chronister,  89th  lud.  Vols 75 

F.  E.  Curtis,  7th  Wis.  Vols IOC 

Francis  Cahill,  4th  N.  H.  Vols IOC 

Charles  Curtis,  15th  111.  Vol IOC 

T.  P.  Carlin,  :kl  Vt.  Vols IOC 

E.  Cawood,  150th  lud.  Vols 33 

E.  Crupper,  Ist  Ohio  Cav IOC 

J.L.Coffin,4th  Wis.  Vols IOC 

P.  DeWolf,  9th  111.  Cav IOC 

Levin  Dodds,  18th  Wis.  Vols IOC 

Carlos  Duvall,  Ist  Vt.  Cav IOC 

R.  H.  Dinehey,  1st  Conn.  Heavy  Art 100 

R.  Deutschmau,  3d  Ohio  Cav IOC 

Russell  Delap,  2.3d  Wis.  Vols 75 

J.  W.  Densmore,  69th  Ind.  Vols 75 

E.  P.  Elsbree,  7th  Mass.  Vols IOC 

A.  J.  Florey,  8th  111.  Vols 30C 

J.  S.  Favis,  50thIll.Vol8 IOC 

Sam.  B.Fisk,  17th  Vt.Vols 4C 

Grovey  French,  2l8t  Ohio  Vols IOC 

Philip  French.  32d  111.  Vols 10( 

W.  W.  C.  Groatley,  13th  lud.  Cav 71 

John  H.  Griffith,  15th  III.  VoU 20C 

Hav  Grieve,  107th  N.  Y.  Vols 75 

H.  iSlaseuer,  57th  111.  Vols IOC 

Henry  Grieder,  74th  Ind.  Vols 19i 

A.  B.  Horton,  103d  Ohio  Vols 71 

William  Harden,  18th  Wis.  Vols 10( 

A.J.  Hard,  6th  Ind.  Cav 20( 

P.  W.  Henslev,  94th  Ohio  Vols 4( 

H.  S.  Hodge,  3d  Wis.  Cav IOC 
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J.  Q.  A.  Harlow,  32d  Maas.  Vols $190  00 

Charles  Harroun,  12th  111.  Cav 40  00 

John  Hargis,  15th  Ind.  Vols 100  00 

George  8.  Hoover,  6l8t  Ohio  Vols 100  00 

John  Houghtaling,  3(1  Wis.  Cav 100  00 

M.  Hnghes,  98th  fil.  Vols 75  00 

H.  E.  Holcomb,  7th  Wis.  Vols 190  00 

John  Ingold,  37th  Ohio  Vols 100  00 

Thomas  James,  13th  111.  Cav 240  00 

H.F.Jacobs,  17th  111.  Vols 100  00 

George  Jenkins,  33<1  111.  Vols 300  00 

Clouse  Johnson,  37th  111.  Vols 100  00 

George  A.  Johnson,  7th  Marine  Battery 120  00 

James  T.  Kelley,  Ist  Ind.  Cav 100  00 

Alex'r  Knife,  25th  111.  Vols 100  00 

8.  W.  Keyes,  16th  Mass.  Vols 100  00 

Dan  Knaiiss,  15th  Iowa  Vols 76  56 

Levi  Kelly,  5th  W.  Va.  Vols 100  00 

Fred  Keim,  84th  111.  Vols *.  75  00 

E.  Kavanaugh,  :}9th  Ohio  Vols 100  00 

Thomas  Larkin,  4:kl  Ohio  Vols 100  00 

John  Lafayette,  bth  Ohio  Vols 100  00 

1.8.  Lane,  16th  111.  Vols 100  00 

Scott  Looker,  43<1  Ohio  Vols 100  00 

John  Lipp,  20th  III.  Vols 100  00 

Jno.Lyle,  Ist  W.  Va.  Cav 100  00 

Dan  Llovd,  80th  Ohio  Vols 290  00 

L.  Lassiter,  97th  111.  Vols 75  00 

D.  M.  Morris,  3:kl  111.  Vols 140  00 

Henry  Mosier,  3l8t  Wis.  Vols 80  00 

J.  H.  McKenney,  6th  Maine  Vols 100  00 

Francis  Moses,  18th  Ohio  Vols 100  00 

John  McDanell,  11th  Ohio  Cav 120  00 

Tho8  McLamaer,  6th  Co.  Ohio  S.  S 160  00 

Geo.  W.  Miller,  let  Ind.  Heavy  Art 100  00 

Ezekiel  Miles,  6th  Vermont  Vols 100  00 

Francis  Mets,  11th  Ohio  Cav 190  00 

John  Mueller,  9th  Ohio  Cav 100  00 

Sam  Gow,  53cl  Ohio  Vols 140  00 

E.  Z.  T.  W:  Jensen,  13th  III.  Cav 100  00 

WilJiani  Moore,  18th  III.  Cav 100  00 

J.  R.  Muldnner,  26th  Ind.  Vols 140  00 

SV.Mosher,  2dlll.  Cav 100  00 

James  McCord,  3d  Wis.  Cav 100  00 

ThoB.  Mathe  «  s,  155th  N.  Y.  Cav 75  00 

John  E.  Moore,  73d  in.  Cav 75  00 

William  J.  Mattinglv,  •35th  111.  Cav 100  00 

A.  Montegriff,  39th  N.  Y.  Cav 100  00 

Jno.  Mathaws,  14th  Mich.  Cav 80  00 

B.  Moy,  82d  Ohio  Cav 100  00 

W.  McGuire,  2d  Iowa  Cav 100  00 

S.N.  Nehlack,  12th  111.  Cav 165  00 

F.  Napper,  15th  111.  Cav 82  50 

H.  B.Nichols,  11th  Maine  Vols 100  00 

Lncius  Nash,  39th  111.  Vpls 100  00 

8.  G.  Nories,  22d  Ohio  Vols 100  00 

Martin  Nelson,  5th  Ind.  Cav 100  00 

J.  Nicholson,  9th  Ohio  Vols 100  00 

Uri  Oren,  147th  Ind.  Vols 33  33 

Tboe.  O'Brien,  3d  Ohio  Cav 45  00 

N.  F.  Orem,  10th  Ohio  Cav 75  00 

Walter  Palmer,  6th  Conn .  Vols 100  00 

James  Pierce,  46th  III.  Vols 100  00 

James  Parker,  1st  Ind.  Heavy  Art 200  00 

G.  H.  Phelps,  6th  Wis.  Vols 100  00 

J.  E.  Perkins,  3d  Mich.  Vols 100  00 


24  BALANCES  TO  BE  REAPPROPRIATED. 

Schedule  of  claimSy  &c. — Continued. 

Geo.  PalmerstoD,  Ist  Wis.  Vols flOC 

Philip  Rizer,  150th  Ind.  Vols 3:^ 

H.  C.  Reed,  5th  111.  Cav IOC 

J.  H.  B.  Renfro,  48th  111.  Vols 124 

J.  R.  McMurtry,  56th  111.  Vols IOC 

B.  S.  McMurtry,  56th  111.  Vols IOC 

B.  F.  Chandler,  29th  Ind.  Vols IOC 

John  Rickley,  157th  111.  Vols 24 

Charles  C.  Robbins,  Ist  Ind.  Heavy  Art 30C 

John  Reynolds,  73d  Ohio  Vols lOO 

Daniel  Webster,  3<1  Vermont  Vols 82 

Thomas  Smith,  17th  Mass.  Vols IOC 

Frank  Partridge,  Ist  Mass.  Vols IOC 

James  Cain,  62d  Pa.  Vols IOC 

George  Grinnell,  6th  Pa.  Res lOO 

Albert  Phillips,  23d  111.  Vols IOC 

W.  V.  Riggins,  22d  111.  Vols 100 

T.  A.  Milhouse,  14th  111.  Vols IOC 

Oilman  Chase,  15th  III.  Vols IOC 

B.  F.  Beck,  8th  III.  Vols IOC 

WilUam  Darragh,  26th  111.  Vols 100 

C.  C.  Shobe,  6th  Iowa  Vols 100 

Adam  Clark,  23d  Ind.  Vols IOC 

F.M.Walters,  17th  Ind.  Vols 100 

W.  L.  Bronson,  5th  Wis.  Vols 100 

J.  D.  Graff,  25th  Ohio  Vols 100 

Andrew  Tailor,  8th  Ohio  Vols 100 

W.  C.  Suff,  24th  Ohio  Vols IOC 

J.  B.  Davis,  5th  Ohio  Vols 100 

Merserean  Wood,  67th  N.Y.  Vols.. 100 

George  Barrett,  1st  Conn.  Art 100 

J.  G.  Shaw,  3d  Wis.  Vols 100 

S.  H.  Hagadora,  Ist  Wis.  Art 100 

A.  W.Rose,  14th  Ind.  Art 100 

William  McConbrey,  79th  N.  Y.  Art 100 

W.  W.  Brodie,  40th  N.  Y.  Art -....  100 

L.  W.  Callaghan,  40th  N.  Y.  Art 100 

James  Kirkman,  6th  U.S.  Cav 200 

Chas.  Stafford,  1st  N.  Y.  Cav lOO 

C.N.  Case,  J  5th  111.  Vols 100 

E.  T.  Bristol,  84th  N.  Y.  Vols 100 

Henry  Cowles,  13th  Pa.  Res 100 

Charies  Parker,  3<l  Mich.  Vols 100 

C.  G.  Beales,  5th  Iowa  Vols 100 

W.  A.  Critchfield,  23d  Ohio  Vols 100 

J.  W.  Johnson,  10th  111.  Vols 93 

John  Samms,  2l8t  111.  Vols 64 

B.  D.  Ketts,  14th  111.  Vols 100 

J.  H.  Shoemaker,  26th  Ind.  Batty 100 

D.  D.  Daily,  1st  Mich.  Lt.  Art 100 

Hazelton  Sannders,  1st  Mich.  Inf 100 

H.  C.  Schney,  62d  Pa 100 

E.  H.  Slocum,  11th  N.  Y 100 

Silas  Osborn,  50th  N.  Y.  Engrs 100 

William  Rose,  3d  Ohio  Cav 100 

Walter  H.  White,  50th  N.  Y.  Engrs ! 100 

James  C.  Armor,  lOlst  Pa 240 

Wm.  A.  York,  25th  Wis 75 

Total  50,951 


Note.— (By  Second  Auditar'a  Office,) — The  sixty-one  bounty  claims  marked  (*)  hi 
been  certified  by  this  office  and  confirmed  by  the  Second  Comptroller.  The  remain 
bounty  claims  have  been  certified  by  this  ollice  and  are  now  in  the  Second  Coi 
trollei^s  office  awaiting  confirmation. 


BALANCES  TO  BE  REAPPROPRIATED. 
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Schedule  of  claimSj  cfcc. — Continued. 


Army  Transportation,  1871  and  prior  years. — (Forreappropriation.) 


No.  of 

claim. 


20,378 
40,567 
42,104 
41,299 
25,762 
38,703 
41,973 
33, 744* 

13,202 

40,301 
40,485 
38,748 
40,031 
42,067 
42,785 
42,787 
42,786 
40,872 
39,570 
42,635 
27,319 
38,551 
41,980 

42,216 
40,609 
42,105 
42,200 

40,  .re 

43,988 
38,241 
42,932 
42,149 
39,031 
43,984 
42,899 

43,964 
^,863 
42,314 
42,7;{7 
25,897 
44,024 
41,071 


43,664 
^,069 
42,035 

42,  on 

44,036 
39,173 


Name  of  claimant 


No.  of 
sett. 


Date. 


Illinois  Central  Railroad  Company 

John  Dowling,  (|84  20  paid) 

H.  B.  Guthrie 

J.T.  Bell 

Jourden  Peacock 

Wm.  H.McAtee 

Jeiferson  Jones 

Elizabeth  Jane  Wirthlin  and  fourteen 
others 

Steamer  "J.  D.  Swain"  and  Edwin  E. 
Sanderson 

Baltimore  and  Ohio  Railroad  Company. 

Sloop  "  Pointer**  and  owner 

Wesley  Rhodes 

Joseph  F.  Dunn 

Greorge  Pollock 

A.  H.  Kennedy 

Z.  Lindsay 

Frank  Skillem 

W.T.Anthony 

Wra.  C.  Lafferry 

P.  V.Johns 

John  Oden  

David  Gibson 

Ellsworth  P.  Scales,  (in  part,)  Second 
Comptn^ller's  settlement 

Robert  Kinningham 

R.  D.  McCracken 

Mary  W.  May 

Jesse  Cheek  and  Stephen  Dark,  execu- 
tors, &c 

George  Johnson 

Wm.  A.Walker 

George  La  Rochelle 

George  Gillespie,  deceased 

Theo.  A.  Fisk,  decease<i 

Daniel  McGuiney 

Frank  Skillem 

T.J.  Moore  and  seven  others,  (in  part) — 
Jno.  Henderson 

August  Thieman 

William  Bradford 

Kitty  C.  Sims,  deceased 

James  L.  Coman 

Hugh  J.  Conby 

P.  W.Cargile 

Mrs.  Fanny  Harding,  ( in  part) 

Outstanding  liabilities,  ^^ transfer  settle- 
ment)   .' 

A.  R.  Alley 

John  McCroskey,  deceased 

T.  P.  Clement 

Hardin  R.  Wright  and  one  other 

Union  Pacific  Railroad  Company 

P.  E.  Freeman,  (Second  Comptroller's 
statement) 

Ezekiel  A.  Neal 

*  And  others. 


2070 
2084 
2101 
2108 
2125 
2i:i2 
2138 

2173 

2174 

2248 
2250 
2263 
2272 
2278 
2279 
2299 
2301 
2:«1 
2:586 

24:^ 

2488 

2661 
3503 
3518 
3519 

3517 
:^26 
•3541 
3546 
3597 
3601 
3()02 
:3604 

3620 
3670 
3678 
.3684 
3688 
3696 
15699 
3706 

3691 
3725 
3773 
3768 

3788 
7409 

38-22 
3835 


Jan. 
Jan. 
Jan. 
Jan. 
Jan. 
Jan. 
Jan. 


16 
16 
17 

18 
19 
19 
19 


Jan.   24 


Jan. 
Feb. 
Feb. 
Feb. 
Feb. 
Feb. 
Feb. 
Feb. 
Feb. 
Feb. 
Feb. 
Feb. 
Mar. 
Mar. 


24 

8 

8 

8 

10 

12 

13 

13 

14 

15 

26 

26 

9 

15 


Mar.  2:) 
April  14 
April  17 
Ai»ril  17 


April 
April 
April 
April 
April 
April 
April 
April 

April 

May 

May 

May 

May 

May 

May 

May 


17 
17 
18 
18 
21 
23 
23 
23 

25 
2 
3 
3 
3 
4 
4 
4 


May  4 
May  7 
May  11 
May  11 
May  12 
Mar.  28 

May  25 
May  28 


Amoant. 

1877 
1877 

$355  63 
315  80 

1877 

200  OO 

1877 

187  50 

1877 

171  50 

1877 

229  97 

1877 

39  75 

1877 

2,730  48 

1877 
1877 
1877 

6, 850  oa 

15, 228  9a 
161  OO 

1877 

90  00 

1877 

73  75 

1H77 

2  00 

1877 

8  75 

1877 

42  50 

1877 

60  50 

1877 

210  OO 

1877 

705  50 

1877 

10  50 

1877 

365  25 

1877 

270  00 

1877 

565  OO 

1877 

33  OO 

1877 

135  95 

1877 

72  50 

1877 

39  06 

1877 

160  00 

1877 

8  40 

1877 

114  50 

1877 

79  37 

1877 
1877 
1877 

1877 
1877 
1877 
1877 
1877 
1877 
1877 
1877 

1877 
1877 
1877 
1877 

1877 
1874 

1877 
1877 


75  OO 
86  00 
27  5^ 

5  OO 

15  00 

180  OO 

155  50 

62  75 

80  OO 

8  25 

540  00 

93  37 

17  18 

443  00 

250  00 

15  00 

2,000  00 

110  00 
103  25 
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BALANCES   TO    BE    REAPPROPRIATED. 


Schedule  of  claims^  &c, — Army  transportationj  1871  and  prior  year 

Continued. 


No.  of 
claim. 


32, 432 

42, 934 

42,»99i 

40,097 

43,995 

38,174 

40, 113 

25,^57 

38,928 

39,784 

25,381 

39,394 

37,486 

40,480 

44,267 

32,035 

44,074 


42, 946 
44, 161 
39,561 
42, 145 
43, 958 
2:^,068 
33,869 

12, 817 


Name  of  olainutnt 


43,656 
42, 124 
38,673 
40,165 

44,935 
44,515 
44,825 
38,311 
40,336 
26,387 

38,610 
38,635 
38,674 
44,011 
42,102 
34,766 


31,202 
42. 118 
43, 426 
44,965 
45,168 

44.785 


George  Thomas,  (in  part) 

James  Whitworth,  (m  part) 

Daniel  S.  Tucker 

J.  B.  Pickens 

Emanuel  Snyder 

Mrs.  Nancy  Butler,  ^in  part) 

J.  C.  Bryan 

Wm.  L.  Fenix 

Meh-ba-ke 

Valentine  Cleck 

Henderson  Moore 

G.  W.  Moore 

J.  M.  Syiuons 

Estate  of  Owen  Murray 

Gabriel  Smith 

J.  Condit  Smith 

Annapolis  and  Elk-Ridge  Railroad  Com- 
pauy 

S.  S.  van  Vliet,  Captain  and  A.  Q.  M., 
(settlement  by  Quartermaster's  Div.). 

James  Cox 

Fanny  Harding,  (E.  D.  Hicks,  executor). 

Peter  McClusky 

Baltimore  and  Ohio  Railroad  Company. 

Baltimore  and  Ohio  Railroad  Company. 

Fit-chburg  Railroad  Company 

R.  K.  Young,  (part  under  Q.  M.  Division, 
1871,  and  prior) 

William  Lincoln,  (|28  under  Q.  M.  Di- 
vision, 1871,  and  prior) 

Richard  A.  Osmar,  lat«  Lieutenant  2d 
Cavalry,  (settlement  made  by  Q.  M. 
Division) 

John  H.  Jackson 

Louis  Bn)wu 

Godfrey  Nave,  (or  Knave) 

E.  W.  Murphy,  (steam  ferry-boat  **  Wide 
Awake") 

H.B.  North 

Acher  H.  Farmer 

Wm.  T.  Price 

Central  Vermont  Railroad  Company 

Margaret  Voif^t,  widow  of  B.  Voigt . .  . . 

Sinclair  Garvin,  deceased  (J.  W.  Ed- 
wards, executor) 

D.  J.  Perin,  widow  of  E.  Periu,  (or  Parien) . 

Richard  Taylor ) 

Henry  Dickinson J 

James  Wilson 

J.  P.  Maxwell,  father  of  C.  O.  Maxwell . 

Buffalo  and  Erie  Railroad  Company, 
(payment  to  Lake  Shore  and  Michigan 
Southern  Railroad  Company) 

John  P.  Brown 

Wm.  J.  Carter 

Robert  Rhiuehart 

John  Howard 

Annapolis  and  Elk-Ridge  Railroad  Com- 
pany   

Baltimore  and  Ohio  Railroad  Company.. 


No.  of 
sett. 

1 
Date. 

May   28,1877 

Amoan 

3842 

•U^ 

3843 

May 

28,1877 

23( 

3854 

May 

29, 1877 

20C 

3892 

June 

2,1877 

12C 

3948 

June 

5,1877 

2c 

3898 

June 

4,1877 

125: 

3901 

June 

4,1877 

7£ 

3921 

June 

4, 1877 

3936 

June 

5,1877 

31 

4010 

June 

7,1877 

71 

4035 

June 

9, 1877 

9( 

4038 

Juno 

9, 1877 

7\ 

4039 

June 

9,1877 

11 

3942 

June 

5,1877 

121 

4079 

June  14, 1877 

3S 

4146 

June  25, 1877 

67( 

4173 

June  29, 1877 

9S 

4262 

July 

24,1877 

10( 

4341 

Aug. 

9,1877 

44 

435H 

Aug. 

9,1877 

24: 

4362 

Aug. 

9,1877 

5( 

4355 

Aug. 

9, 1877 

43i 

4351 

Aug. 

9,1877 

23, 13: 

4381 

Aug. 

9,1877 

26e 

4387 

Aug. 

9,1877 

1( 

4417 

Aug. 

15,1877 

i 

4447 

Aug. 

20,1877 

4: 

4496 

Sept. 

1,1877 

15( 

4528 

Sept. 

8.1677 

121 

4535 

Sept. 

8,1877 

6i 

4571 

Sept. 

17.1877 

10( 

4597 

Sept. 

28,1877 

191 

4627 

Oct. 

9, 1877 

IK 

46:«' 

Oct. 

9, 1877 

1^ 

4573 

Sept. 

22, 1877 

4 

4598 

Sept. 

28, 1877 

10^ 

4629 

Oct. 

9,1877 

6( 

4638 

Oct. 

9,1877 

31 

4668 

Oct. 

12,1877    j 
15, 1877  : 

2S 

4703 

Oct. 

12: 

4690 

Oct. 

15,1877 

IS 

8657 

Jan. 

31, 1876 

4736 

Oct. 

22, 1877 

73** 

4804 

Nov. 

10, 1877  1 

5^ 

4814 

Nov. 

10, 1877 

7( 

4809 

Nov. 

10, 1877  i 

55 

4827 

Nov. 

13, 1877  1 

m 
4 

4832 

Nov. 

13, 1877 

531 
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Schedule  of  cla%m8y  &c. — Army  transportation^  1871  and  prior  years.- 

Continued. 


No.  of 
daim. 


44,784 
44,301 

40,875 

45,180 

37,481 


Name  of  olaimaot. 


»,7765 
29,778) 
43,9^ 

^,350 

44,938 
45,325 

28,550 


18,005 
31,425 


10,832 
45,247 
45,310 

17,129 
44,118i 
45,049 
45,516 

38,602 
43,425 
29,327 
38,614 
34,39* 

40,695 
38,629 
24,944 
42,783 
44,845 
38,158 


Baltimore  and  Ohio  Railroad  Company. . 

Annapolis  and  Elk-Ridge  Railroad  Com- 
pany   

Steam-tug  *^  Col  umbos/'  (Jos.  McLean, 
owner) 

Annapolis  and  Elk-Ridge  Railroad  Com- 
pany   

Mobile  and  Montgomery  Railroa<l  Com- 
pany; (by  oversight  this  item  was 
omitted  to  be  entered  and  included  in 
the  report  made  to  Secretary  of  War 
December  19,  1876;  $144  62  was  paid 
at  time  of  settlement,  leaving  still 
due,|22  13) 

Mrs.  Marina  Douglas,  ($130  under  C.  and 
A.  horses,  lfc)71) 

Steplen  Nickerson,  (schooner  "H.  P. 
Russell") 

John  Waldron,  deceased,  (John  Jones, 
executor) 

F.  A.  Westmoreland 

Baltimore  and  Susquehanna  Steam  Com- 
pany, (tug  "Atlas") 

Central  Pacific  Railroad  Company, 
$46  03;  Union  Pacific  Railroad  Com- 
pany, $28  03 

A.  Buchanan,  (barge  " Storm  No.  3" ) 

Jack  Foster,  deceased,  $92 ;  Joseph  Blair, 
deceased,  $117  50;  Morris  Pettit,  de- 
ceased, $35,  (by  Worcester  Willey,  jvd- 
ministratrix) 

Steam-propeller  " Eclipse" 

W.  S.  Carclwell 

John  Grifiiu,  deceased,  (Charity  Griffin, 
administratrix; 

Thoe.  H.  Halsey 

Augustus  Kernan 

G.  L.  Hammond 

Annapolis  and  Elk-Ridge  Railroad  Com- 
pany   

M.  D.  Lyles 

Mrs.  R.  H.  Moore 

Benj.  Mills 

David  Prater 

Geo.  Starks;    Inskep  &,  Co.;    Donelly, 

Skiner  &  Co \.. 

A.  Walker 

J.  R.  Wooten 

Morris  L.  Bond 

Sam'l  Hawkins 

Lient.  Henry  Romeyn 

William  C.  Hennegar 

Total 


No.  of 
iiett. 


Date. 


Amount. 


4833 

1 

Nov. 

1 

13,1877 

$171  00 

4881 

Novi 

15,1877 

14  76 

4898 

Nov. 

20,1877 

12,250  00 

4922 

Nov. 

24,1877 

1,341  22 

7973  I  Oct. 

4935  I  Nov. 

I 

4989    Nov. 

4943    Nov. 
4921  i  Nov. 


5177 
5184 
5186 
5200 
5210 
5227 
5260 


30, 1875 

26,1877 

28,1877 

26,1877 
23,1877 


5044  Dec.  6, 1877 


5095  Dec. 
5113  Dec. 


5128  Dec. 

51*35  Dec. 

5117  Dec. 

5131  i  Dec. 

5142  Dec. 

5150  Dec. 

5144  Dec. 

I 

51:19  Dec. 

5153  Dec. 

5162  Dec. 

5164  Dec. 

5172  Dec. 


Dec. 
Dec. 
Dec. 
Dec. 
Doc. 
Deo. 
Dec. 


12, 1877 
15, 1877 


17, 1877 
17, 1877 
15, 1877 

17, 1877 
18, 1877 
18, 1877 
18, 1877 

18,1877 
19, 1877 
19, 1877 
19, 1877 
19, 1877 

19,1877 
19, 1877 
19, 1877 
20, 1877 
21. 1877 
22, 1877 
28, 1877 


22  13 

60  00 

100  00 

422  00 
45  00 

321  50 


74  06 
1,666  67 


244  50 
652  50 
190  46 

236  00 
73  60 
61  25 
60  00 

1,114  28 

26  00 

129  00 

155  00 

34  50 

99  50 
14  00 
34  00 

150  00 
60  75 
93  10 

250  00 

82,969  93 
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Schedule  of  claims j  &c. — <I)ontmued. 
Army  Transportation,  1874. — (For  reappropriation.) 


41,405 
42, 043 

42. 312 

43, 950 
42,036 

44,038 

44, 112 

40,480 
42, 857 
42, 859 
42, 861 
42, 024 
44,291 
42,860 

38,489 
44,471 

44,292 

44. 313 

44,366 

33,063 
45,148 
44, 170 
45,363 


UnioD   Pacific  Railroad   CompaDy,  (in 
part) 

Sioux  City  and  Pacific  Railroad  Com- 
pany  

Atchison,  Topeka,  and  Santa  Fe  Rail- 
road   

Henry  C.  Lovell 

Sioux  City  and  Pacific  Railroad  Com- 
pany   

Missouri,   Kansas,  and  Texas  Railway 
Company 

Texas  and  Pacific  Railroad  Company, 
(in  part) 

Estate  of  Owen  Murray 

Union  Pacific  Railroad  Company 

Union  Pacific  Railroad  Company 

Union  Pacific  Railroad  Company 

Central  Pacific  Railroad  Company 

Union  Pacific  Railroad  Company 

Union  Pacific  Railroad  Company,  (part 
under  1875) 

Steamer  "  Mississippi'^ 

Atlantic  and  Pacific  Railroad,  (lessee  of 
Missouri  Pacific  Railroad  Company). .. 

Union  Pacific  Railroad  Company,  •  A.  T. 
1875, 136,421  31  ;  A.  T.  1876,  $5,130  84). 

Virginia  and  Truckee  Railroad  Company, 
(amount  allowed,  $192;  residue  is  un- 
der 1873,75/76) 

Union  Pacific  Railroad  Company, (amount 
of  settlement,  $40,619  6^i ;  the  balance, 
is  under  187.'*  and  1876) 

Central    Vermont    Railroad    Company, 
($35  82  under  1873) 

Atlantic  North  Carolina  Railroad  Com- 
pany, ($18  40  under  1875) 

Union  Pacific  Railroad  Comp'y,  ($5,994  52 
under  1875) 

Atchison,  Topeka,  and  Santa  F^  Rail- 
road Company 


Total 


2157 

2333 

3743 
3769 

2291 

3867 

3853 
3942 
3662 
3745 
3663 
3727 
4259 

4204 
4368 

4352 

4567 

4589 

4592 
4724 
4761 
4799 
5082 


Jan.    22,1877 

Feb.    20,1877 

May  8, 1877 
May    11,1877 

Feb.   14,1877 

May    29,1877 

May  29,1877 
June  5, 1877 
April  30, 1877 
May  8, 1877 
May  1, 1877 
May  7, 1877 
Jufy  23,1877 

July  9, 1877 
Aug.    9, 1877 

Aug.    9,1877 

Sept.  14,1877 

Sept.  28, 1877 

Sept.  28, 1877 
Sept.  18, 1877 
Oct.  27,1877 
Noy.  10,1877 
Dec.    11,1877 


$3,99: 

34^ 

2S 
40: 

16! 

2: 

25^ 
2i 

49< 
87t 
644 
i 
59^ 

44 

7i 

9! 

8,54i 

64 


4 

23,76- 

174 


40, 71: 


44,679 


Barracks  and  Quarters,  1872. — (For  reappropriation.) 


J.  F.  Wade,  ($54  SSy  under  Quartermas- 
ters' department,  1H72) 


Aug.  22,1877 


$26^ 


38,323 


Barracks  and  Quarters,  1873.— (For  reappropriation.) 


M.  V.  Plank,  U.  D.  Ostrander,  Thomas 
Harvey,  and  G.  A.  Lubert,  ($4:55  50 
each) 


March  8, 1877 


$1,74:; 
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Schedule  ofclairm^  &c. — Continued. 

Barracks  and  Quarters,  1874.— (For  reappropriation.) 


Xo.of 


Name  of  cUimant. 


^,962    ;  George  W.  Hutchiugs 


Xo.of 
sett. 


3858 


Date. 


May    29,1877 


Amount. 


$30  00 


Regular  Supptjes,  Quartermasters'  Department,  1871  and  prior  years. — (For 

reappropriation. ) 


40,472 
2r,78:j 
27,807 
39,562 

40,3-21 

40,487 

42,209 

»=«,250 

32,300 

42,104 

42,486 

39,2:« 

40,(K>0 

38,761 

41,678 

40,700 

40,921 

39,634 

40,:f22 

28,824 

42, 100 

40,(i98 

34,873 

40,650 

39,225 

35,69:j 

40,433 
41,934 
30,410 
35,882 
30,669 
25,396 
40,362 
40,470 
39,249 

25,968 

35,r>15 

38,779 

31,290 

3-^.110 

38,(K)4 

40,020 

42,877 

27,955 

40, 955 

42,«70 

40,  .')75 

40,.5:?5 

41, 872 


W.  D.  Flauegan 


Wesley  Goocliu,  administrator  of  Am- 
brose Gooclin 

O.  W.  Williams 

Thomas  Digges 

Hiram  Harkius 

Mrs.  D.  Codey 

\\,Q,  Colier 

H.  B.  Guthrie,  (in  part) 

John  P.  Bane 

Absalom  Robinson 

D.  C.  Gates 

Margaret  J.  Garvin 

J.  B.  Bowling  and  one  other 

William  Hawkins 

James  Harrison 

William  Seiginund,  (in  part) 

D.  T.  HenxMl,  ailministrator,  dec 

Francis  Jacksim 

Charles  H.  Primm 

Granville  S.  Pierce 

Thomas  Veal 

John  8.  I>Hld 

James  I.  Elliott,  deceased 

AmoH  Hall 

Alexander  Monroe 

John  W.  Rokenbongh , 

G.  W.  Atkinn 

William  Bottom 

PreHley  and  Jas.  Morehead , 

A.  T.  Stokes. 

Geo.  A.  McClanahan  and  one  other 

Orvil  Vineyard 

Thomas  Glascock,  admin iMtrator,  &c., 
(Second  Comptroller's  statement) 

John  Pnrcell 

D.  M.  Cleggett 

Jacob  C.  Gove,  adm'r  of  J.  P.  Gove 

K.  Jameson 

R.  B.  Lyle,  administrator  of  J.  R.  Lyle. 

James  Mitchtdl. 

Joseph  Mo<»re 

John  McMiller 

James  Ryon 

Andrew  Brock 

.Fohn  Hunt 

H.  C.  Majisey 

W.  R.  Dickerson 


1938 


2016 
2031 
20:J7 
2046 
2061 
2062 
2101 
2107 
21 IH 
2119 
21:J9 
2150 
2151 
2152 
2158 
2201 
8;J28 
2271 
2277 
2284 
2:M)4 
2:105 
2:^08 

2:ui 
2:r.j6 

2337 

23:w 

2341 
2349 
23,^>7 
2367 

2:»0 

2:»2 

2.393 
2404 

2408 

2409 
2410 
2411 
241? 
2414 
2416 
2425 
2426 
2447 


Dec.  19,1876 


Jan. 

Jan. 

Jan. 

Jan. 

Jan. 

Jan. 

Jan. 

Jan. 

Jan. 

Jan. 

Jan. 

Jan. 

Jan. 

Jan. 

Jan. 

Jan. 

Dec. 

Fob. 

Feb. 

Feb. 

Feb. 

Feb. 

Feb. 

Feb. 

Feb. 

Feb. 

Fob. 

Fob. 

Feb. 

Feb. 

Feb. 


11, 1877 
12, 1877 
13, 1877 
13, 1877 
1.5, 1877 
1.5, 1877 
17, 1877 
18, 1877 
19, 1877 
19, 1877 
19. 1877 
20, 1877 
20,1877 
20, 1877 
22, 1877 
29,  1877 
4,1875 
12, 1877 
13, 1877 
13, 1877 
1.5, 1877 
15, 1877 
15, 1877 
15, 1877 
20, 1877 
21, 1877 
21,1877 
21, 1877 
22, 1877 
21, 1877 
23,1877 


Feb.  27,1877 
Feb.  27,1877 
Feb.  27,1H77 
Mar.  7, 1877 


Mar. 

Mar. 
Mar. 
Mnr. 
Mar. 
Mar. 
Mar. 
Mar. 
Mar. 
Mar. 


7,1877 

7,1877 

7,1877 
7,1877 
7, 1877 
7, 1877 

8,1877 

8,1877 

8,1877 

10, 1877 


$26  10 


125  00 

24  00 
15  40 

25  00 
33  75 

7  50 
70  00 

214  28 

475  00 
90  00 
32  00 

277  25 

7  00 

15  00 

42  63 

30  00 

139  00 

9  00 

87  50 

130  36 

15  00 
60  00 

7  00 
18  25 

16  00 

30  00 
41  50 

128  86 
85  50 
85  00 

137  00 

92  50 

14  85 

18  25 

372  62 

96  70 

115  40 
36  00 

31  50 
44  85 
11  00 

•25  00 

28  56 

29  00 
120  00 


] 
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BALANCES   TO   BE    REAPPROPRIATED. 


Schedule  of  claims^  &c. — Regular  supplieSj  QuartermnsteriP  departfk 

1871  and  prior  years — Continued. 


No.  of    I 
claim. 


40,715 


41,980 


26,920 
40, 115 
39,446 
41,941 
40,870 
42,896 
42,184 
42, 727 
40,569 
42,899 


42,931 


38, 

,497 

26 

,820 

27 

,816 

27 

,654 

41 

,402 

44 

,014 

39 

,350i 

39, 

,351 

44 

,006 

42 

,081 

30 

,693 

38 

,550 

27 

,630 

27, 

,634 

39 

,991 

42 

,822 

38 

,248 

38, 

,952 

42 

,733 

38 

,796 

12, 

905 

42 

,186 

42, 

187 

34, 

,108 

42, 

,131 

39, 

,559 

33, 

,028 

42, 

029 

26, 

,856 

26, 

,«>4 

40, 

226 

33, 

008 

42, 

837 

42, 

119 

38, 

148 

32, 

432 

42, 

,934 

Kftme  of  claimant. 


No.  of 
sett. 


Date. 


Abraham  Wilder 

Alexander  Grant,  Lt.  8th  Cav.,  (Book- 
keeper's settlement) 

Ellsworth  P.  Scales,  (in  part,)  Second 
Comptroller's  settlement 

J.  A.  P.  Hampson,  Capt.  10th  Inf.,  (Book- 
keeper's settlement) 

W.  M.  Fish 

Lawrence  Keller 

Wm.  McConnoll 

Lorena  Martin 

Benjamin  Taylor 

W.  K.Taylor 

Irvine  P.  Walker 

Adam  Dodd  and  five  others 

Samuel  Scott 

T.  J.  Moore  and  seven  others,  (in  part) — 
J.  W.  Vinson,  S.  M.  Mort,  J.  A.  Burton, 
Hugh  Allen,  G.  M.  D.  Stoner,  John 
Weather8i>oon,  Jno.  Henderson 

Jas.  Whitworth,  executor  of  Thomas 
By sor,  deceased 

Mr.  Moreen 

Clark  M.  Tompkins 

John  E.  Winn 

Mrs.  Nancy  Wynne 

Zachariah  Taylor,  deceased 

George  Boyd,  deceased 


2450  I  Mar.  10, 1877 
2443  '  Mar.  10, 1877 
2661     Mar.  23,1877 


2,1877 
14, 1877 
14, 1877 
17, 1877 
17,1877 
18, 1877 
18,1877 
18, 1877 
19,1877 
23,1877 


3620  Apr.  25, 1877 


3133  Apr. 
3495  Apr. 
3504  ,  Apr. 

3521  Apr. 

3522  Apr. 

3548  I  Apr. 

3549  Apr. 
3554  ;  Apr. 
3557  ;  Apr. 
3603  I  Apr. 


3622 
3664 
3669 
3672 
3673 
3674 
3677 


R.  B.  Bacon  &  Co $20  44  \ 

John  Agnew 19  00  S 

John  H.  Stevens 

Gideon  E.  Coates 

Peter  Fer 

E.  A.  Fletcher 

Thomas  Gallaher 

John  Hobbs  

H.  P.  Barner 

William  Caakey 

Sam'l  A.  Caldwell 

James  Foster 

Joseph  Golatt 

John  Horn 

Thomas  E.  Quisenberry  and  two  others. . 

D.  B.Merrill 

Baltimore  and  Ohio  Railroad  Company, 

(in  part) 

Thomas  Smith 

Nancy  Webb 

S.M.Allen 

W.  H.  Bradford 

Moses  Bell 

John  M.  Chyster 

John  Glass 

Isaac  Gray 

Mrs.  P.  A.  Grey 

G.  W.  Nicholas 

W.  H.  Oliver  and  two  others 

Mrs.  Rebecca  Smith 

George  Thomas,  (in  part) 

James  Whitworth,  (m  part) 


Apr. 
May 
May 
May 
May 
May 
May 


25 
2 
2 
2 
2 
2 
3 


3681     May     3 


3685 
:i687 
3700 


May 
May 
May 


3701  I  May 

3702  I  May 
3705  May 


3726 
3729 
3730 
3733 
3734 
3735 
3741 
3774 

3767 
3777 
3787 
3791 
3792 
3826 
:^27 
3829 
3830 
3832 

38:m 

3838 
3839 
3842 
3843 


May 
May 
May 
May 
May 
May 
May 
May 

May 
May 
May 
May 
May 
May 
May 
May 
May 
May 
May 
May 
May 
May 
May 


3 
3 
3 
4 

4 
4 

7 
7 
7 
7 
7 
7 
7 
11 

11 
12 
12 
12 
12 
28 
28 
28 
28 
28 
28 
28 
28 
28 
28 


1877 
1877 
1877 
1877 
1877 
1877 
1877 

1877 

1877 

1877 

1877 

1877 

1877 

1877 

1877 

1877 

1877  j 

1877 

1877  I 

1877  ! 

1877  I 

1877: 

1877 
1877 
1877 
1877 
1877 
1877 
1877 
1877 
1877 
1877 
1877 
1877 
1877 
1877 
1877 


Amooi 


12 

Vt 
5& 

la 
& 

32 
V, 
1) 
2 
11 

20i 
4< 


26: 

lOi 

3( 

8( 

61 

22^ 

8: 

31 

17( 
IK 

6( 
33: 

4£ 

i: 

2J 

1) 
i( 
16 

2( 
12: 


15 
24: 


85 
21 
11 
10^ 
8; 
15 
6( 
1( 
5( 
71 


BALANCES   TO   BE    REAPPROPEIATED. 
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Schedule  of  claims^  &c. — Regular  supplies.  Quartermasters*  department^ 

1871  and  prior  year*— Continued. 


Xo.of 
claim. 


36,193 
28,060 
24,4d4 

33,054 
37,131 
iO,756 
42,838 
35,200 
33,419 
32,612 
29,431 
26,445 

32,614 
27,648 
43,953 
38,957 
42,183 
35,550 
44,078 
44, 123 
^,550 
40,661 
32,rJ6 
40,573 
44,013 
^,953 
33.231 
40,856 
24,881 
32,481 
44,189 
43,428 
27,816 
^,597 
42,111 
44,000 
39,525 
44,184 

42,022 
40,570 
51,512 
31,509 
31,508 
31,513 
44,121 

44,225 

40,556 

44,041 

31,510 

44,054 

44,056 

44,057 

39,237 

44,058 

44,059 

44,060 


Name  of  olaimant. 


j  No.  of 
I    sett. 


Date. 


Amount. 


Peterson  JoliDson 

Martha  Kennedy 

Wni.    Hnnt,    administrator    of    Nancy 
Trimble,  deceased 

B.  W.  Humphrey 

Mrs.  (I.  Mason 

John  G.  Johnson 

Mrs.  Sarah  Hammon 

Mrs.  Hurt 

John  Hyer 

David  Backman 

Sackford  Brewer 

Heirs    of    Jacob    Eley,  (Asa    Derrick, 

guardian) 

Abram  Dean 

Frank  Dickens 

Byrd  Douglas 

L.  M.Ellis 

John  English 

Isaac  Garretson 

I.  H.  Grainger 

Elizabeth  W.  Gleaves 

Cheney  Hnger  Wid,  of  Stephen 

Adam  H.  Fle^sher  and  one  other 

James  Rogers 

Perry  Gant 

W.  A.  Johnson 

Mrs.  Mary  Murray 

John  P.  McKay 

S.  B.Prichard 

Levi  Pifer 

Preston  T.  Potter 

William  Son 

K.  D.Nicoll 

John  E.  Winn,  (in  part) 

R.  C.Wright 

C.  Zimmerman 

Adam  Barley 

N.  Carper 

J.  W.  Neely,  deceased,  (R.  P.  Moss,  ex- 
ecutor)   

Smith  Chad  wick  &  Co 

J.  M.  Carmel 

Mary  G.  Dunning 

Wiley  Douglass 

George  Elliott 


Robert  Harper,  deceased,  (Jas.  J.  Tur- 
ner, executor) 

George  Venable 

Jacob  Williamson 

John  Warren 

Sarah  White 

Josiah  Backhouse 

Fielding  Berry 

George  Brown ' 

Leonard  Davis 

Peter  Duffy 

Squire  Fitzwaters 

Wm.  Groves 


3855 
3857 

3863 
3864 
3865 
3870 
3873 
3874 
3876 
3899 
3903 

3908 
3909 
3910 
3913 
3915 
3916 
3917 
3918 
3919 
3920 
3922 
3923 
3931 

39:w 

3939 
3943 
:tt)44 
3946 
3947 
3949 
3957 
3960 
3962 
.-^96,3 
4009 
4012 

4016 
4019 
4028 
40.'V0 
4031 

4033 

4040 
4041 
4042 
4043 
4046 
4066 
4067 
4068 
4069 
4070 
4072 
4073 


May  29 
May   29 

May  29 
May  29 
May  29 
May  31 
May  31 
May  31 
May  31 
June  4 
June    4 


June 
June 
June 
June 
June 
June 
June 
June 
June 
June 
June 
June 
June 
June 
June 
June 
June 
June 
June 
June 
June 
.June 
June 
June 
June 
June 


4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
7 
7 


June  7 

June  7 

June  9 

June  9 

June  9 

June  9 


9 
9 
9 
9 
9 


June 
June 
June 
June 
June 
June  14 
June  14 
June  14 
June  14 
June  14 
June  14 
June  14 


1877 
1877 

1877 
1877 
1877 
1877 
1877 
1877 
1877 
1877 
1877 

1877 
1877 
1877 
1877 
1877 
1877 
1877 
1877 
1877 
1877 
1877 
1877 
1877 
1877 
1877 
1877 
1877 
1877 
1877 
1877 
1877 
1877 
1877 
1877 
1877 
1877 

1877 
1877 
1877 
1877 
1877 

1877 

1877 
1877 
1877 
1877 
1877 
1877 
1877 
1877 
1877 
1877 
1877 
1877 


$41  25 
34  50 

32  OO 
12  25 
25  00 

6  OO 
22  50 

12  00 

3  75 

13  50 
13  00 

40  00 

21  OO 
10  00 

568  00 
25  00 

22  40 
30  00 

5  00 
^  50 

7  60 

41  95 

4  00 
10  00 

7  00 

49  14 
2  25 

30  00 
36  OO 

6  00 
4  50 

98  75 
19  50 

19  55 

42  00 
13  50 
21  25 

50  00 
250  00 

10  00 

20  00 
4  20 

12  60 


65  00 
21  60 
50  40 
25  00 
15  00 
15  75 
7  70 
30  00 
98  20 
34  30 
40  00 
17  25 
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BALANCES   TO    BE    REAPPROPRIATED. 


Scliedule  of  claims^  dkc. — Regular  supplies^  Quartermasters*  departm 

1871  and  prior  years — Contiiuiecl. 


No.  of 
clnim. 


44,061 
44,063 
44,066 
44,064 
44,065 
44,067 
40, 577 

23,462 

40, 330 
24,987 
26, 821 
27,5:« 
30, 257 
27,156 
38,320 
39, 520 
42, 921 
38,506 
42, 061 
44,188 
44,269 
30,558 
42,098 
3;<,869 

25,912 
12,817 

38,338 
40,411 
40,276 
29,466 
31,406 
24,965 


42. 
42, 
29, 
44. 
35. 
38, 
44, 
44, 
38, 
38, 
44, 
44, 
44, 
38, 
44, 
44, 
44, 
44, 
44, 
44, 
26, 


068 
053 
919 
9:W 
704 
953 
666 

6:{6 

948 
949 
622 
455 
692 
363 
933 
956 
658 
(i60 
662 

m\ 

900 


Name  of  claimant. 


Jeff  Grosse 

JetfcFHon  Jackson 

Benj.  S.  Kidmore 

J.  B.  Miiucev 

H.W.  Powell 

Eliza  Tyree 

Henry  Loudon 

H.  B.  Hardy 

Levi  Putnam , 

John  Ranisonr 

James  Wickwiro 

ParkesE.  Ball 

John  H.  Dennis 

Neil  Breeding 

John  Alexander 

John  B.  Edmoudson 

John  Turley 

Columbus  L.  Shelton 

John  Smith 

A .  F.  Tay lot 

John  Wanl 

Wm.  Thoniburg  : 

Thos.  L.  Steger 

John  MeGinnis 

Miss  Mary  J.  Leavell 

Mabel  Post  on 

R.  K.  Young,  (part  under  Ar.  Trans.,  1871 

and  prior) 

Maryland  Gas  Co 

Wiliiam  Lincoln,  (^  under  Ar.  Trans., 

1871  and  prior) 

J.  E.  Manlove 

B.  Marable 

Alfred  Hutchinson , 

H e  n  ry  T.  W  e  b b 

Thomas  C.  Ryall 

Wakefield  A,  Son,  (incidental  expenses, 

$23  14 ;  barracks  and  quarters,  $15  51 ; 

total,  $46) 

Thornton  S.  Pattie 

Joseph  Pnffenberger 

John  Vaden 

K.  S.  Ltigh 

Thos.  West 

Amos  Gater 

Jno.  Price 

Wm.  J.  Miller , 

N.  L.  Clnrdy 

Casson  Sncil , 

Jacob  Shaver w 

Jno.  Dougherty 

Daniel  Jones 

Mathew  Roberts 

Wm.  M.  Locke 

Peter  C.  De])aum 

Lucinda  Mculcndcn 


Philip  Howell 

Wm.  J.  Orrick 

J.  A.  Donnelly  &,  Co 


No.  of 


4074 
4075 
4076 
4077 
4078 
40H0 
4096 
4125 
412(> 
4128 
4VM 
43:i6 

4:M4 

4'Mi) 
43:i5 
4345 
4376 
4:570 

4:^72 

4;l78 
437l» 
4377 
4375 
4:)61 
4:$59 
4365 

4387 
4391 

4417 
4462 
4460 
4458 
4466 
4464 


4498 
45:^ 
4536 
4539 
4561 
4580 
4582 
4575 
46:^5 
4572 
458:$ 
4579 
4574 
1581 
4577 
4633 
4i)43 
4634 


4631 

4636 
4645 


Date. 


14 
14 
14 
14 
14 
14 
19 
22 


June 

.luue 

June 

June 

June 

.luue 

June 

June 

.luue  22 

.luue  22 

June 

Aug. 

Aug. 

Aug. 

Aug. 

Aug. 

Aug. 

Aug. 

Aug. 

Aug. 

Aug. 

Aug. 

Aug. 

Aug. 

Aug. 

Aug. 


22 
8 
8 
9 
9 
8 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 


Aug.  10 
Aug.  10 


Aug. 
Aug. 
Aug. 
Aug. 
Aug. 
Aug. 


15 
22 
22 
22 
22 
22 


8 

8 

13 


Sept. 
Sept. 
Sept. 
Sept. 
S«'i»t. 
Sept.  22 
Sept.  22 
Sept.  22 
Oct.  9 
Sept.  22 
Sept.  22 
S<'pt.  22 
Sept.  22 
Sept.  22 
Sept.  22 
Sept.  22 
Oct.  9 
Oct.   9 


1877 
lri77 
1H77 
1877 
1877 
1877 
1877 
1877 
1877 
1877 
1877 
1877 
1777 
1877 
1877 
1877 
1877 
1877 
1877 
1877 
1«77 
1877 
1H77 
1877 
1877 
1877 

1877 

1877 

1877 
1877 
1877 
1877 
1877 
1877 


1877 
1877 
1877 
lrt77 
1877 
1877 
1877 
1877 
1877 
1877 
1877 
1877 
1877 
1877 
1877 
1877 
1H77 
1877 


Oct. 
Oct. 


9,1877 
9,1877 


Amouo 


V 
2( 
li 

1! 

( 

2i 

12^ 

lOi 

1; 


9< 

2: 

< 

71 

0 
t 

4' 

2: 
2: 
l: 

i 

3> 
3* 

2i 

en 

9! 
3" 

10< 

6; 


1) 

25 

& 
71 
91 

ei 
II 

2< 

2! 

4' 


28: 

4' 
59! 


^ 
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Schedule  of  claimsj  &c. — Regular  supplies^  Quartermasters*  department^ 

1871  and  prior  years — Continued. 


42,041 
42,047 
44,682 
44,735 
44,659 


30,361 
30,360 
30,367 
30,369 
30,370 
44,474 

30,396 
30,395 
30,388 
30,386 
30,385 
30,379 
30,377 
30,376 
30,375 
30,374 
30,373 
45,073 
44.937 
44,475 

42,046 
28,018 
45,159 
45,160 
44,107 
45,158 
45,164 

i\m 

45,161 
iM38 
44,040 
42,250 
24,478 
24,325 
31,956 
30,532 
26,^ 

26,588 
22,628 


22,628.^ 


28,492 
39,257 
35,999 
39,445 


Cynthia  Foster ' 

Walker  Reynolds 

John  Cooper . . , 

Gillmore  Randolph 

Zeph.  C.  Duncan 

Austin  Cartin,  Lieut.,  (settlement  by  Q. 

M.  Div.,  Third  Auditor's  Office) 

William  Bomar 

Matilda  Brown 

J.  E.  Couch 

M.  Dixon 

J.  N.  Dunaway 

W^illiam  Williams,  jr.,  exec'r  of  William 

Williams 

Wm.  Word 

W.  H.  Wisener 

Isaac  Troxton ^ 

J.  A.  Denison 

Dr.  Scott 

J.  L.  Rosborough 

P.  Moppin 

R.  H.  Lewis  &  Co 

A.  S.  Lawrence 

Jacob  Kyser 

W.  A.  Houston 

Absalom  Miller 

William  8.  Weddle 

Geo.  W.  Charlton,  (E.  and  L.  Charltou, 

administrators) 

Thomas  H.  Reynolds 

R.  W.  Boggs 

Beuj.  F.  Chastain,  (see  below) 

James  Garrett 

John  Anstiu 

Beiij.  F.  Chastain,  (see  above) 

Elisha  Sullivan 

J.  Henr>'  King 

Jas.  Harris 

Anson  I^ne 

John  Alstadt 

J.  J.  Brown 

James  Gather 

James  Hott 

Polly  Ann  Kelly 

Chas.  O'Hnra 

Jame«  Brumfield 

G.  C.C.Kerr 

Mrs.  Nancy  Call 

Thomas  Murray 

R.  Mnrry 

Geo.  Miller 

W.  H.  Baker 

James  H.  Call 

Geo.  A.  Brown 

S.  Cooley 

John  Grimes 

Aaron  Kcrnoll 

Alex.  Crowder 

Wm.  M.  Abell 

Joseph  Black 

H.  Ex.  Doc.  46 3 


462H 
4640 
46*26 
46^9 
4642 

4653 
4659 
4662 
4664 
4665 
4666 

4669 
4706 
4704 
4702 
4701 

4696 
4691 
4688 
4687 
4686 
4664 
4813 
4818 

4805 
4815 
4829 
48:56 
4846 
4828 
48:17 

4avj 

4H52 
4849 
4850 
4920 

49:w 

4952 
4968 
4974 
4979 
4926 
4975 
49:J2 
4938 
4939 
4940 
4927 
49:?4 
4928 
4933 
49.% 
4976 
4957 
4925 
4931 


Oct. 
Oct. 
Oct. 
Oct. 
Oct. 

Oct. 
Oct. 
Oct. 
Oct. 
Oct. 
Oct. 

Oct. 
Oct. 
Oct. 
Oct. 
Oct. 
Oct. 
Oct. 
Oct. 
Oct. 
Oct. 
Oct. 
Oct. 
Nov. 
Nov. 

Nov. 
Nov. 
Nov. 
Nov. 
Nov. 
Nov. 
Nov. 
Nov. 
Nov. 
Nov. 
Nov. 
Nov. 
Nov. 
Nov. 
Nov, 
Nov. 
Nov. 
Nov. 
Nov. 
Nov. 
Nov. 
Nov. 
Nov. 
Nov. 
Nov. 
Nov. 
Nov. 
Nov. 
Nov. 
Nov. 
Nov. 
Nov. 


9,1877 
9,1877 
9,1877 
9,1877 
9,1877 

12, 1877 
9,1877 
9,1877 
9,1877 
9,1877 
9,1877 

9,1877 
5, 1877 
5, 1877 
5, 1877 
5,1877 
5,1877 
5,1877 
5,1867 
5. 1877 
5,1877 
5,1877 
5,1867 
0,1877 
0,1877 

0,1877 
0,1877 
3, 1877 
3, 1877 
:},  1877 
:J,  1877 
:i,  1877 
:^1877 
3.1877 
3, 1877 
3,1877 
23, 1877 
26, 1877 
27,1877 
27, 1877 
27, 1877 
V7, 1877 
26,1877 
27,  1877 
27,1877 
26, 1877 
26, 1877 
2^^,  1877 
26, 1877 
26, 1877 
26, 1877 
26, 1877 
26, 1877 
27, 1877 
27, 1877 
26, 1877 
26, 1877 


|25  00 
50  00 

23  75 
85  00 
27  90 

12  15 
10  00 
5  00 
50  00 
20  50 
12  50 

141  00 

4  50 
12  00 
60  00 

15  50 
25  00 
12  50 

30  00 

5  65 
22  50 

31  00 
25  00 

162  60 

94  50 

30  00 
195  00 

24  00 
18  00 
22  00 

6  00 

16  00 
60  00 

95  60 
8  00 

40  00 

42  00 

3,600  00 

88  07 

104  00 

15  00 

24  00 

57  02 

40  78 

5  25 

3  20 

8  50 

9  00 
5 
2 
6 
7 


00 
50 
50 
00 


6  40 
33  75 
25  00 
30  50 
12  50 
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BALANCES   TO    BE    REAPPROPRIATED. 


Schedule  of  claims,  &c. — Regtdar  supplies.  Quartermasterf?  departmenty 

1871  and  prior  years — Continued. 


No.  of 
claim. 


44, 618 
35,906 
35,878 
40,648 
37,985 
44, 7a3 
35,950 
27,652 
33,797 
42,467 
40, 484 
35,306 
28,990 
27, 746 
29,716 
25,447 
43,970 
42,444 
26, 594 
29,303 

26,609 

40,887 
45, 046 
39,434 
43,429 
40,460 
45,085 
27,636 
12,680 

32,857 
25,669 
38,074 
45,056 
35,705 

45,268 

44,953 

28,409 

27,857 

45, 050 

45,603 

45,602 

41,925 

26,»>8 

45,270 

20,840 

45,235 

25,681 

45,283 

35,755 

45,324 

35,933 

35,531 

40,680 

45,086 

31,420 

45,020 


Name  of  claimant. 


No.  of 
sett. 


Mrs.  Bridget  Callahan 

Benj.  Duvall 

J.  T.  Day 

Thos.  A.  Dixon 

Peter  Fuqua,  (W.  D.  Baker,  executor)  . 

Geo.  Fisher 

G.  R.  Hays 

Mrs.  Martha  Mathews 

Samuel  McPherson 

Isaac  Masoner 

Jacob  Mann « 

J.  M.  Pennington  

John  T.  Rasnick 

W.  G.  Robinson 

Anthony  Thornton 

E.  G.  W.  Sellers 

W.  H.  Wood 

L.  W.  WiUiams 

James  Tallaut 

Samuel  Wade  and  Benjamin  Johnson — 
$24;  $7  20 

William  Woodson — subsistence,  $152  83 ; 
C.  and  A.  horses,  $310;  total,  $580  33. 

Jentile  Braley 

Elizabeth  BnMlley 

Samuel  Crawford , 

G.  W.  ElUott 

J.  M.  Elkins 

J.  W.  Hawes 

James  Eatlierly 

Seaborn  Jones,  $75 ;  Charles  II.  Collin, 
$26  25  ;  William  Walker,  $75 

G.  R.  Hepley 

William  G.  Jenkins 

Samuel  J.  Alsup 

Henderson  Bohannan 

A.  Cobb,  deceased,  (Thomas  P.  Cobb,  ad- 
ministrator)   , 

Boothe  Dal  ton 

William  Harvick 

John  Hubbard .• 

S.  B.  Hawkins , 

Madison  Halfacre 

DelilaKelley 

Hiram  Long 

A.  J.  McAlister 

George  W.  Matlock 

Manneu  &  Watson 

Thomas  Long 

L.  H.  Machen 

George  W.  Watkins 

George  W.  Moore 

H.E.Miller 

F.McAtie 

Alexander  O'Bry  hen 

Townsly  Pyott 

James  Sewell 

John  Thompson 

Daniel  S.  Tucker 

Samuel  Zimmerman 


Date. 


Amount. 


4951 

Nov. 

27,1877 

1    $112  50 

4960 

Nov. 

27,1877 

33  75 

49.59 

Nov. 

27,1877 

48  00 

4958 

Nov. 

27, 1877 

6  00 

4961 

Nov. 

27, 1877 

1      83  90 

496.*} 

Nov. 

27,1877 

192  50 

4967 

Nov. 

27, 1877       60  00 

498:i 

Nov. 

28, 1877 

100  00 

4985 

Nov. 

28,1877 

1     114  50 

4988 

Nov. 

28, 1877   .    21  60 

4987 

Nov. 

28,1877 

390  40 

4991 

Nov. 

28,1877 

27  ro 

4992 

Nov. 

28,1877 

!      21  00 

4995 

Nov. 

28, 1877       15  00 

5000 

Nov. 

28,1877 

i      81  03 

4996 

Nov. 

28,1877 

30  00 

5005 

Nov. 

28,1877 

24  00 

5006 

Nov. 

28, 1877 

39  00 

5002 

Nov. 

28, 1877 

44  50 

5007 

Nov. 

28,1877 

31  20 

5008 

Nov. 

28,1877 

1     118  00 

5114 

Dec. 

15, 1877 

i      15  00 

5116 

Dec. 

1.^  1877 

11  25 

5122 

Dec. 

17, 1877 

10  50 

5125 

Dec. 

17, 1877 

8  60 

5129 

Dec. 

17, 1877 

12  00 

5132 

Dec. 

17, 1877 

507  00 

5126 

Dec. 

17, 1877 

I      50  00 

5145 

Dec. 

18, 1877 

,     176  25 

5143 

Dec. 

18, 1877 

25  00 

5146 

Dec. 

18,1877 

24  00 

5197 

Dec. 

21, 1877 

152  50 

5199 

Dec. 

21, 1877 

18  00 

5203 

Dec. 

21,1877 

125  00 

5204 

Dec. 

21,1877 

46  00 

5208 

Dec. 

21,1877 

6  00 

5211 

Dec. 

21, 1877 

16  00 

5209 

Dec. 

31,1877 

42  00 

5212 

Dec. 

21, 1877 

39  00 

5213 

Dec. 

21,1877 

22  00 

5214 

Dec. 

21, 1877 

15  00 

5215 

Dec. 

21, 1877 

13  50 

5216 

Dec. 

21, 1877 

2  25 

5218 

Dec. 

21,1877 

43  87 

5154 

Dec. 

20,1877 

20  00 

5457 

Dec. 

20,1877 

232  50 

5158 

Dec. 

20, 1877 

40  50 

5163 

Dec. 

20,1877 

50  73 

5165 

Dec. 

20,1877 

78  75 

5167 

Dec. 

20,1887 

91  00 

5169 

Dec. 

20, 1877 

18  00 

5170 

Dec. 

20,1877 

15  00 

5176 

Dec. 

20,1877 

30  00 

5180 

Dec. 

20,1877 

36  60 

5181 

Dec. 

20,1877 

107  00 

5187 

Dec. 

20,1877 

25  40 

BALANCES  TO  BE  REAPPROPRIATED. 
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Sekedule  of  claims^  &c, — Regular  supplies^  Quartermasters'  department, 

1871  and  prior  years — Continued. 


cUim. 


Name  of  olainuuit. 


44,635 


45,296 
44,680 
40,386 
26,406 
45,605 
44,827 
45,245 
45,267 
34,^0 
45,614 
45,269 
38,078 


Samuel  Benedict,  deceased,  (J.  S.  Cim- 
nin^am,  administrator,)  $£M  92  un- 
der BairackB  and  Quarters 

D.  G.  Perdue 

George  Parker 

Charles  A.  Redd 

Jesse  Stribling 

John  Thompson  .• 

J.  W.  Wyatt 

Thornton  B.  Cooper 

James  M.  Lee ^ 

William  Mosely 

R,  E.  Miles 

B.  H,  Sterrett 

A-  B.  C.  Dickerson 


Total 


No.  of 
sett. 


5192 
5223 
5524 
5226 
5228 

52:w 

52:«> 
5236 
5237 
5238 
5241 
5258 


Date. 


Dec. 

Dec. 

•Dec. 

Dec. 

Dec. 

Dec. 

Dec. 

Dec. 

Dec. 

Dec. 

Dec. 

Dec. 

Dec. 


20,1877 
23, 1877 
23, 1877 
23,1877 
23,1877 
23, 1877 
23,1877 
23,1877 
23, 1877 
23, 1877 
23,1877 
23,1877 
23, 1877 


Amonnt. 


$17  00 

6  30 

25  00 

86  50 

10  00 

11  10 

12  50 
22  50 
20  00 

29  32 
750  00 

30  00 
144  00 


23,359  84 


*0r  December  93,  1877. 
Begular  Supplies,  Quartermasters'  Department,  1872.— (For  reappropriation.) 


42,917 
44,020 
44,679 


Detroit  Daily  Post  Company 

Captain  W.  H.  Wessels,  Third  Cavalry.. 
J.  F.  Wade,  ($268  80.  under  Barracks  and 
Quarters,  1872) 

Total 


2492 
3553 

4465 


Mar.   16,1877 
April  18, 1877 


$29  70 
281  52 

54  88 


366  10 


Regular  Supplies,  Quartermasters'  Department,  1873. — (For  reappropriation.) 


32,787 

40,826 


United  States  Ordnance  Department... 
F.  C.  Myrick 


Total 


3954 
3778 


June    5, 1877 
May   12,1877 


$525  09 
157  50 


682  59 


Regular  Supplies,  Quartermasters'  Department,  1874. — (For  reappropriation.) 


43,661 
40,338 
42,032 
45,530 


Magdalena  Calderon,  (part  paid) 

Joseph  Miller 

S.  B.  Spotts 

William  Memmott 


Total 


April  17, 1877 
May  8, 1877 
June  5, 1877 
Dec.   19,1877 


$163  20 

280  93 

50  82 

10  00 


504  95 


Regular  Supplies,  Quartermasters*  Department,  1875.— (For  reappropriation.) 


44,617 
45,284 
45,281 

45,494 


Myers  &  Leonard 4500 

J.C.  Hopkins I  4969 


William  Curry. 
Quirini  Baca. 


Total. 


4954 
5115 


Sept.  1, 1877 
Nov.  27,1877 
Nov.  27,1877 
Dec.    15,1877 


$166  91 
37  68 
12  55 
30  75 

247  89 
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Schedule  of  claims j  c£c.— Continued. 

Incidental  Expenses,  Quartermasters'  Department,  1871  and  prior  years. 

(For  reappropriation.) 


No.  of 
claim. 


40 
41 
40 
39 
42 
42 
40 
40 
40 
38 
42 
42 
25 
36 
29 

42 
40 
42 
41 

42 

38 

40 

40 
39 

42 

40 
43 
42 
31 
42 

40 

40 

42 

38 

40 

42 

44, 

44 

43 

28 

44 

40 

42 
44 
36 
40 
38 
36 
42 
40 


308 
556 
742 
560 
641 
153 
44t> 
565 
634 
594 
071 
027 
247 
396 
185 

781 
779 
026 
198 

818 


Name  of  claimant. 


No.  of 
sett. 


915. 


058 
756 
836 
559 
06:i 
120 
003 
167 
662 
995 
192 
730 

841 
162 
243 
598 
718 
212 
792 
559 


8.  J.  Sargent 

Wm.  Ashmead 

Cincinnati  Gazette  Co 

Edward  Duudon 

Fletcher  Stroad 

Isaac  Ramsey 

William  HummBl 

David  Anderson 

Oscar  Martin 

Welcome  James 

Michael  Colligan 

James  E.  Guerins 

David  Palmer,  gnardian,  &c 

Joseph  McPherson  &.  Co 

Isaac  W.  Moisett,  administrator  of  James 

Perry,  deceased 

Chrest  Bolons 

Levi  Simpson  and  one  other 

John  James 

Estate  of  Wm.  Wright,  (G.  B.  Wright, 

administrator) 

Morty  Downing,    father  of    D.  O.  C. 

Downing 

John  W.  Parks 

Silas  H.  Hopkins 

James  A.  Sawyer,  Lt.  Sioux  City  Cav . . . 

Charles  Johnson 

John  W.  McCoy 

Michael  and  Jerry  Shea 

H.  L.  Robinson,  Capt.  and  A.  Q.  M 

Charles  Sidney  Smith,  Lt.  4th  R.  I.  Vols. 

James  H.  Stark 

J.  E.  Bradeu,  (in  part) 

Chas.  Theo.  Potts,  deceased 

William  Pitts 

T.  J;  Moore  and  seven  others,  (i.  c,  Jno. 

Henderson ) 

John  Gray  and  three  others 

James  McGraw 

Milton  Newport 

Thos.  J.  Reidy 

Thos.  F.Arnold 

John  W.  Horn 

Edward  Simpson  and  three  others . 

J.  A.  McClnre 

Charleston  Harvey  and  two  others 

Abel  P.  Kenuey  and  one  other 

Charles  Henry  Hastings 

A.    Gallatin   Novell    and    twenty-nine 

others 

Sarah  Ely,  widow  of  Geo.  W.  Ely 

Wm.  Bamemann 

Elias  Cheatman 

Thomas  Davis 

John  Ryon 

James  Livingston 

Washington  Savage 

Duncan  Ward 


Date. 


1935 
2050 
2068 
2102 
2116 
2117 
2140 
2149 
2153 
2262 
2264 
2269 
2282 
2307 

2342 
2345 
2388  1 
2389 

2391 

2421 
2427 
2434 
2481 
2494 
2502 
2504 
2576 
3432 
3455 
3515 
a538 
3562 

3620 
3624 
3666 
3668 
3670 
3683 
3703 
3779 

3a59 
3871 
3875 

3890 
3891 
3897 
3905 
3912 
3924 
3934 
3952 
3961 


Dec. 
Jan. 
Jan. 
Jan. 
Jan. 
Jan. 
Jan. 
Jan. 
Jan. 
Feb. 
Feb. 
Feb. 
Feb. 
Feb. 

Feb. 
Feb. 
Feb. 
Feb. 


18 
13 
15 
17 
19 
29 
29 
20 
22 
10 
10 
12 
13 
14 

21 
22 
27 
27 


Feb.  27 


Mar. 
Mar. 
Mar. 
Mar. 
Mar. 
Mar. 
Mar. 
Mar. 
Apr. 
Apr. 
Apr. 
Apr. 
Apr. 

Apr. 
Apr. 
May 
May 
May 
May 
May 
May 
May 
May 
May 
May 

June 
Jnne 
June 
June 
June 
June 
June 
Jnne 
June 


8 

8 

9 

15 

16 

16 

16 

20 

7 

9 

17 

18 

20 

23 

25 

2 

2 

2 

3 

4 

12 

28 

29 

31 

31 

1 
1 
4 
4 
4 
4 
5 
5 


1876 
1877 
1877 
1H77 
1877 
1877 
1877 
1877 
1877 
1877 
1877 
1877 
1877 
1877 

1877 
1877 
1877 
1877 

1877 

1877 
1877 
1877 
1877 
1877 
1877 
1877 
1877 
1877 
1877 
1877 
1877 
1877 

1877 
1877 
1877 
1877 
1877 
1877 
1877 
1877 
1857 
1877 
1877 
1877 

1877 
1877 
1877 
1877 
1877 
1877 
1877 
1877 
1877 


▲moant. 


|23  75 
23  00 
32  00 
20  OO 
46  OO 
20  OO 
25  7S 
23  00 
40  00 

49  00 
45  75 
51  00 
80  00 

44  20 

71  67 

31  50 

133  32 

25  66 

500  00 

446  60 
23  75 
78  00 

50  70 
2,850  00 

114  40 

25  00 

628  08 

116  90 

105  00 

38  75 

54  80 

75 

5  00 
42  40 

6  00 
53  33 
70  00 
42  00 

1.380  00 
140  00 

45  00 
66  02 
62  25 
84  34 

566  00 
66  80 
14  00 
18  00 

399  41 
16  20 
18  00 
30  31 

729  OO 
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Sckedule  of  claims^  dkc. — Incidental  expenses^   Quartermasters^  depart- 
ment^ 1871  and  prior  years — ^Continued. 


No.  of 
daim. 


36,508 
40,607 
40,412 
44,166 
33,242 
44,278 
40,519 
40,422 
44,299 
44,220 

39,171 
44,315 
29,412 


24,965 


44,321 
45,133 
44,742 
44,916 


44,917 
44,730 
35,077 
40,281 
44,672 

38,421 
45,265 
45,587 
45,395 
45,588 


44,690 


30,116 
44,535 


Name  of  olaimant. 


J.  R.  Alford 

W.  McNanies 

Merrick  Sykes 

Emma  Jones 

George  Watson 

J.  M.  Rates 

Fancher,  deceased,  heirs  of  Lewis  H 

H.  Petschow 

Peter  Shell 

Robert  Hays,  $67  50;  Thomas  Lewis,  $52; 
Lewis  Jacobs,  $18  67^ 

Miles  Marshall 

Richard  Robinson 

Simon  Abele8,(  Second  Comptroller's  set- 
tlement.) Total  allowed,  $529;  paid 
by  requisition  of  May  17, 1877,  $524  87 ; 
leaving  balance 

Wakefield  <&  Son,  Q.  M.  D.,  |7  35;  Bar- 
racks and  Qaarters,  $15  51 ;  total  al- 
lowed, $46 '. 

Joshua  B.  Meadwell 

Lieut.  Wra.  V.  Wolfe 

Geo.  B.  Booth 

Joseph  Woolridge , 

August  Thiemann,  late  major;  (settle- 
ment made  by  Q.  M.  Div.) 

Richard  Coleman 

R.  P.  Lightbum 

Henry  Barr 

Dudley  G.  Leavey 

Robt.  Cochrane,  deceased,  (G.  M.  Damall, 
administrator) 

John  Casey 

Elijah  Roberts  

San  Antonio  Express 

Geo.  Hudson 

"  Houston  Union" 

James M.  Ropes,  lieutenant  8th  cavalry; 
(settlement  by  Q.  M.  Div.) 

J.  S.  Clark,  Chas.  Boley,  Samuel  Spray, 
John  Wiley,  and  Archibald  McDonald, 
$25  each,  (Daniel  M.  Adams,  holder 
and  owner) 

Bernard  Fort 

Stephen  James,  $156 ;  Thomas  Ellis,  $117 . 

Total 


4008 
4015 
4020 
AO'M 
4045 
4082 
4346 
4366 
4373 

4356 
4360 
4367 


2237 


4498 
4596 
4652 
4660 
4705 

3171 

48:te 

4851 
4830 

4858 

4953 
4955 
4993 
5134 
5140 
5141 

5046 


5207 
5205 
4512 


June 
June 
June 
June 
June 
June 
Aug. 
Aug. 
Aug. 


7,1877 
7,1877 
7,1877 
9,1877 
9,1877 
15, 1877 
8,1877 
9,1877 
9,1877 


Aug.  9,1877 
Aug.  9, 1H77 
Aug.    9, 1877 


Feb.     5, 1877 


Sept.  1 
Sept.  28 
Oct.  12 
Oct.  12 
Oct.  15 

April  3 
Nov.  13 
Nov.  13 
Nov.  13 
Nov.  13 


Nov. 
Nov. 
Nov. 
Dec. 
Dec. 
Dec. 


27 
27 
27 
17 

18 
18 


1877 
1877 
1877 
1877 
1877 

1877 
1877 
1877 
1877 
1877 

1877 
1877 
1877 
1877 
1877 
1877 


Dec.  6, 1877 


Dec.  21,1877 
Dec.  21,1877 
Sept.  5,1877 


$98  99 
12  00 
11  20 

150  00 
23  75 
99  00 

176  66 

154  00 
11  20 

138  17 
22  50 
14  00 


4  13 


23  14 

48  00 

72  20 

266  80 

11  66 

10  00 

8  00 

650  00 

48  80 
745  50 

388  50 
48  80 
17  00 
42  00 

17  54 

18  00 

4  00 


125  00 

5  OQ 

273  00 


13, 410  93 
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Schedule  of  claims j  i&c, — Continued. 

Incidental  Expenses,  Quartermastebs'  Department,  1873. — (For  reappropria- 

tion.) 


No.  of 
cUim. 


40,687 


31,783 
31,:<56 
39,947 

43,989 
44,190 


Name  of  olaimant. 


Western  Union  Telegraph  Company,  (in 
part.)  |79  94;  Kansas  Pacific  Rail- 
road Company,  %'Z^  24 

£.  L.  VioUaud  and  seven  others 

Capt.  Theo.  J:  Eckerson 

Union  Pacific  Raikoad  Co.,  $1,434  04; 
Central  Pacific  Railroad  Co.,  $36  84. .. 

Alex.  Dever,  (part  paid) 

John  Ernst 


Total 


No.  of 
aett. 


2235 
2283 
2326 

2172 
3501 
3914 


Date. 


Feb.  5, 1877 
Feb.  13,1877 
Feb.    17,1877 

Jan.  24,1877 
Apr.  14,1877 
June    4, 1877 


Amonni. 


$369  18 

506  30 

19  95 

1, 470  88 

7  00 

12  20 


2,385  51 


Incidental  Expenses,  QaARTSRMASTERs'  Departmejtf,  1875. — (For  reappropria- 

tion.) 


44,176 
44,433 
44,386 


44,344 


Union  Pacific  Railroad  Company 

Union  Pacific  Railroad  Company 

Western  Union  Telegraph  Company, 
$138  17;  Kansas  Pacific  Railroad  Com- 
pany, (one-half  payable  to  Western 
Union  Telegraph  Company,)  $321  68.. 

Union  Pacific  Railroad  Company 

Total 


4256 
4608 


4782 
4783 


July 
Oct. 

19,1877 
3  1877 

$467  83 
1.212  45 

Nov. 
Nov. 

3,1877 
6,1877 

459  85 
551  62 

2,691  75 

Clothing,  Camp  and  Garrison  Equipage,  1871  and  prior  tears.— (Reappropria- 

tion.) 


42,466 


Brogius  &.  Riley . 


4942 


Nov.  26,1877 


$58  05 


Clothing,  Camp  and  Garrison  Equipage,  1873. — (Reappropriation.) 


45,291 


Capt.  E.  C.  Bainbridge,  5th  Artillery . 


Nov.  15,1877 


$239  82 


Clothing,  Camp  and  Garrison  Equipage,  1874.— (Reappropriation.) 


Lieut.  Jas.  E.  Macklin,  (settlement  by 
Quartermaster's  Division) 

Lieut.  GustavusM.  Bascom,  (settlement 
by  Quartermaster's  Division) 


Tot^ 


1997 
3895 


Sept.  26, 1874 
June  4, 1877 


$8  57 
2  78 


11  35 


BALANCES   TO    BE   REAPPROPRIATED. 
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Schedule  of  claims j  i6c, — Continued. 
Transporting  Opfickrs'  Baggage,  1871  and  prior  years. — (Reappropriatioxi.) 


iro.of 

elaim. 


42,843 
43,637 
43,964 
44,335 
44,021 
36,208 
44,270 
45,172 
45,155 
45,127 
44,012 


Name  of  claimant. 


No.  of 
sett. 


H.  8.  Kil borne 

J.  E.  Braden 

August  Thiemau,  (in  part) 

Frank  B.  Marshall 

Wm.  Shields,  by  his  widow,  Sarah  A 

Thos.  Foster,  lat'O  Captain 

Edw.  S.  Johnson 

S.  S.  Culbertaon 

J.  M.  Lee 

Wm.  J.  Reed ^ 

H.  L.  Taliaferro 


Total 


Date. 


Apr. 

Apr. 

May 

June 

Aug. 

Sept. 

Nov. 

Dec. 

Dec. 

Dec. 

Dec. 


7,1877 
17, 1877 

2, 1877 
23, 1877 

9,1877 
22,1877 
27, 1877 
17,1877 
19, 1877 
19, 1877 
22, 1877 


Amonnt. 

$15  40 

1  80 

34  20 

247  10 

80  70 

25  14 

71  46 

103  07 

82  90 

178  00 

83  40 

923  17 

Relief  of  Persons  suffering  from  Ravages  of  Grasshoppers. — (Reappropria- 

tion.) 


Capt.  E.  B.  Grimes,  A.  Q.  M.,  (settlement 
by  Quartermaster's  Division) 


2229 


Sept.  10, 1877 


$663  99 


Subsistence  ok  the  Army,  1871  and  prior  years. — (Reappropriation.) 


41,932 
42,011 
20,548 
^,839 
38,919 
42,366 
33,816 
42,097 
35,309 
35,310 
42,888 
44,113 
41,202 
40,868 
44,158 
20,800 

43,589 
34,957 
^,550 

8,800 

44,125 

44,159 

27,816 

27,405 

44,053 

23,462 

42,185 

44,384 

38,451 

44,459 


Thomas  H.  Stone,  administrator,  Slc 

O.  H.  P.  Bennett 

Peter  C.  Talley 

Sarah  A.  Carter 

M.  W.  Hinkle 

W.R.  Humbard 

Moses  Cunningham 

John  McKelvey,  (A.  W.  Rect,  H.  and  O.). 

Boston  Clapp $14  25  ) 

Jane  Vienable 17  25  J 

John  Ammahaie 

A.  Henderson 

George  Johnson,  deceased 

P.  B.  Weir 

Lafayette  Turner 

A.  C.  Barta,  deceased,  (Thomas  Coghlan, 

administrator) 

Samuel  Cottrell 

John  K.  Garner 

Mrs.  Elinda  Morrow 

William  Thompson,  deceased,  (Meek  and 

Keever,  atlministrators) 

Samuel  McElrath 

John  L.  Williams 

John  E.  Winn,  (in  part) 

E.  P.  Bums 

Julia  A.  Evans 

W.Sanford 

Anton  Huber 

Elmore  C.  Argadine 

Ursln  Bobin 

Frederick  Stein 


2286 

Feb.   14,1877 

$36  00 

2303 

Feb.   15,1877 

30  00 

2313 

Feb.   16,1877 

15  00 

2369 

Feb.  23,1877 

125  00 

2:^87 

Feb.   26,1877 

45  00 

2407 

Mar.     7, 1877 

36  00 

2489 

Mar.   15,1877 

170  00 

3435 

April    9,1877 

40  00 

3621 

April  25, 1877 

31  50 

3710 

May     5, 1877 

156  58 

3771 

May    11,1877 

134  25 

3772 

May    11,1877 

180  00 

:)786 

May    12.1877 

140  00 

3841 

May   28,1877 

37  75 

3904 

June    4, 1877 

49  17 

3906 

June    4, 1877 

43  84 

39:« 

June    5, 1877 

10  50 

39:J5 

June    5, 1877 

14  40 

3940 

June    5, 1877 

47  90 

3941 

June    5, 1877 

6  60 

3959 

June    5, 1877 

69  75 

3960 

9  45 

4062 

June  13, 1877 

32  00 

4124 

June  22, 1877 

95  10 

4127 

June  22, 1877 

91  45 

4144 

June  25, 1877 

6  40 

4334 

Aug.     8, 1877 

55  08 

4338 

Aug.     8,1877 

200  00 

4369 

Aug.     8, 1877 

7  50 

40 
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Schedule  of  claimsj  &c. — Subnistence  of  the  Army^  1871  and  prior  yean 

Continued. 


No.  of 
claim. 


44, 572 


41,508 
31,672 

45,088 
44, 467 
26,001 
44, 922 
44, 948 
44,670 
45,047 
40,375 

45,293 
26,609 


20, 346 
39,700 
45, 336 

44,530 
40,954 
33,595 
45, 646 
45, 243 
19, ^49 
25,648 
24,447 


Name  of  claimant. 


No.  of 
nett. 


Date. 


Snsan  Hinkle 

Junius  M.  Palmer,  late  Capt.  and  C.  S., 
(settlement  made  by  Subsisteuce  Di- 
vision ) 

Samuel  S.  Eason 

Elizabeth  Elms,  ( widow  of  Ichabod  Her- 
ring)  ^ 

Henry  Hutchinson 

John  Wliite 

Jacob  Talbot 

S.  M.  Scott 

Thomas  Moran 

Sidney  A.  Moulthrop 

Richard  Butts 

N.  L.  Fonts,  (Samuel  Parks,  holder  and 
owner) 

Denis  Neligan 

Wm.  Woodson,  ($118  under  Q.  M.  D. ; 
$310  under  C.  and  A.  H. ;  total, 
$:J80  33) 

John  Burke,  (Cnth.  N.  Burke,  adm'x)  . .. 

William  R.  Hyde 

James  Jackson,  deceased,  (Hannah  Jack- 
son, his  widow) 

John  W.  Morgan 

Hyram  Long 

A*  C.  Bryan 

Henry  Tyler 

Jacob  Long 

G.  D.  Jenks  .* 

Julia  A.  Reed 

Andrew  D.  Campbell 


Total. 


4357 


2162 
2225 

2272 
2278 
2311 

2:n3 

2:U4 
2315 
2:U>8 
2401 

2415 
2428 


5008 
2567 
2597 

2599 
2615 
2625 
2628 
26:« 
2646 
2647 
2644 
2192 


Aug.     8, 1877 


Aug.  20,1877 
Sept.    8,1877 


Sept. 

Oct. 

Oct. 

Oct. 

Oct. 

Oct. 

Nov. 

Nov. 


28,1877 
2,1877 
12, 1877 
15, 1877 
15, 1877 
15, 1877 
10, 1877 
26,1877 


Amoant 


Nov.  27,1877 
Nov.  28,1877 


Nov.  28,1877 
Dec.  15,1877 
Dec.   18,1877 


Dec. 
Dec. 
Doc. 
Dec. 
Dec. 
Dec. 
Dec. 
Dec. 
Sept. 


18,1877 
19, 1877 
21,1877 
21, 1877 
22, 1877 
26, 1877 
2(5, 1877 
26,1H77 
1,1877 


$12C 


1« 
64 

7^ 
lA 
3( 
34 

17£ 

8£ 
81 


5( 


15& 

21( 

( 

2< 

% 

T. 

21 

i 

67J 

1,49- 

22( 


5,811 


Subsistence  of  the  Army,  1873. — (Reappropriation.) 


44 

44 


,667? 
,668  J 


Detroit  "Daily  Post," ($1  90  under  1874). 


2270 


Sept.  28, 1877 


Subsistence  op  the  Army,  1874.— (Reappropriation.) 


44. 667  \ 

44.668  5 


Detroit  "  Daily  Post,"  ($1  90  under  1873. . 


Sept.  28, 1877 


Subsistence  of  the  Army,  1875.— (Reappropriation.) 


45,397 


Joseph  Siegfried. 
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Schedule  ofclmms^  cfcc. — Pay^  transportation^  services^  and  supplies  of  On 
gon  and  Washington  Territory  Volunteers  in  1855,  '56 — Continued. 


»No.of 
olaim. 


4,678 

4,656 

4,679 
4,682 
4,680 
4,681 
4,640 


4,648 
4,672 


4,685 

4,684 
4,687 
4,688 
4,686 


Name  of  oUdmant. 


No.  of 
sett. 


R.  C.  Hill,  administrator  of  the  estate 

of  Elijah  Hill,  deceased 4793 

Joseph  Whitaker,  (omitted  to  he  entered 

in  its  proper  order) 4194 

William  H.  Perkins  and  others |  4824 

Lahan  B.  Fry,  deceased,  and  others ■  4879 

W.  M.  Powers \  4894 

Jacoh  McKinuey 4893 

Isaac  Springer,  $300;  Joseph  Latshaw, 
$2:12 ;  Francis  F.  Loehr,  $927  43 ;  E.  L. 
Massey,  $157  04 ;  Thos.  B.  Scott,  $65  34. ;  4902 

Jacobs  &  Harbaugh 4901 

Erastos    Holgate,   $30;    John    McCoy,  < 
$15  63  ;  Martin  Lnper,  $25 ;  Christian 
Farlow,  $26  66 ;   William   F.   Dixon,  | 

$131  12;  Hugh  Lee,  $91  65 4900 

John  M.  Wallan,  $291  67;  George  W. 

Olds,  $46  66 5049 

John  Perkins 5219 

Antoine  Martineau 5220 

John  F.  Sntherlan  and  Matthew  Adams.:  5221 
JabezHuelat '  5259 


Date. 


Nov.     8, 1877 


July 

Nov. 
Nov. 
Nov. 
Nov. 


6,1867 
12,1877 
14,1877 
19, 1877 
17, 1877 


Total 


Nov.  20,1877 
Nov.  20,1877 


Nov.  20,1877 


Dec. 
Dec. 
Dec. 
Dec. 
Dec. 


6,1877 
22, 1877 
22,1877 
22, IH77 
27,1877 


Amoont. 


$72  15 

58  46 
220  33 

^2  80 

150  OO 

15  86 


1,681    81 
272   66 


320  06 
338  33 

7  eo 

65  68 

86  63 

1. 176  52 


17, 759  69 


APPENDIX  B. 

Treasury  Department, 
First  CofnpiroUer'8  Office,  January  26,  1878. 

List  of  acoounU  of  lands  erroneously  sold  reported  upon  and  certified  to  this  office  hy  the 
Commissioner  of  the  General  Land  Offi^se,  withheld  for  Congressional  action,  the  basis  for 
rejecting  such  accounts  being  the  date  of  cancellation.    {Seepage  12.) 


No.  of 
report. 


31,593 
31,464 
31,520 
31,521 
31,524 
31, 525 
31,526 
31,527 
31,528 
31,594 
31,353 
31, 595 
31,636 
31,635 
31,597 
31,433 
31,603 
31,631 


State. 


Alahama  . . 

...Do 

...Do 

...Do 

...Do 

...Do 

..-.Do 

...Do 

....Do  .... 

California . 

Floridli . . . 

Minnesota 
....Do 

Missouri  . . 

....Do 

....Do 

Nebraska . 

Wisconsin , 


Name. 


Total 


Thomas  M.J.  Porter,  assignee. 

David  Walker 

James  B.  Cook 

Edward  F.  Baun 

Nathaniel  R.  Daniel 

Richard  Z.  Foster,  assignee . . 

Samuel  Canthon 

John  T.  Long,  assignee 

William  F.  WaUace 

Patrick  Lynch , 

William  F.  Russell 

Walter  Gorman 

Jonas  Erickson 

Price  Vestal 

James  Brown,  assignee 

Thomas  Ervin 

Addison  Carr 

Joanna  E.  Springer 


Cancelled. 


Oct. 

May 

Oct. 

Oct. 

Oct. 

Oct. 

Oct. 

Oct. 

Oct^. 

Nov. 

Sept. 

Apr. 

June 

Sept. 

Mar. 

Sept. 

May 

Mar. 


Amoant. 


8,1858 

$60  15 

24,1861 

40  00 

8,1858 

159  84 

8,1858 

39  84 

8,1858 

160  64 

8,1858 

160  78 

8,1858 

79  88 

8,1858 

159  68 

8,1858 

167  14 

7,1874 

200  00 

5,1850 

202  85 

7,1873 

11  00 

24, 1873 

31  00 

11,1860 

30  00 

4,1875 

200  00 

11,1860 

40  00 

10, 1875 

100  00 

11, 1872 

50  00 

1,892  80 

BALANCES   TO    BE   REAPPBOPBIATED. 
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The  following  additional  accounts  were  included  in  the  amount  presented  to  Con- 
gress in  the  special  estimates  of  October  15,  1877,  fur  appropriation  under  the  head 
of  "Refunding  money  for  lands  erroneously  sold:" 


30,783 
30,969 
30,lf7O 
30,833 
30,860 

^,m 

30,874 
30,fi88 
31,209 
30,838 
30,972 
31,182 
31,  ltf7 
31,198 
31,117 
30,829 
30,796 
30,835 

31,131 

31,136 
31,151 

31,796 
31, 132 
31,193 
30,822 
30,849 
31,130 
31.204 
31,208 

30,834 

31,129 

30,872 

30, 841  > 

30,830 

30,853 

31, 189 


Alabama  . 
...Do.... 
...Do.... 
Arkansas . 
...Do.... 
...Do.... 

...Do 

...Do...- 
...Do.... 
California 
...Do.... 
...Do.... 
...Do.... 
Colorado  . 
Illinois  ... 
Kansoi^ ... 
Michigan . 
...Do.... 


Name. 


.Do 

.Do 
.Do 


Minnesota 

...Do 

....Do 

Missouri 

....Do 

Do 

...Do 

Do 

Misnissippi 

...Do 

Montana 

Nebraska 

Washington  Ter  . 

Wisconsin 

...Do 

...Do 

Total 


Calvin  L.  Arant 

Geo.  T.  Burke,  administrator. 
Matilda D.  Smith,  executrix. 

Angus  McDonald 

D.  S.  Greer,  administrator 

Reuben  Riggs 

Thos.  C.  McRae,  adnfr 

K.  T.  Richards 

W^iUiam  H.  Pittmau 

Francis  M.  Kittridge 

Robert  Anderson 

Talitha  Matthews,  adni'r,  &c 

A.  Hewel 

John  Tittman 

Chas.  Henrotiu,  attorney 

John  H.  Rudloff' 

Lorenzo  Anthony 

Isaac  M.  and  D.  F.  Weston, 

assignees. 
Alfred  N.  Lawrence,  self  and 

assignees. 

D.  Stewart,  president,  Ac 

N.  Ludington  and  E.  H.  Den- 

ison,  &c. 

O.  B.  Sturt«vant 

James  G.  Butterfield 

Niles  Nilsson 

Adam  C.  DyaM,  administrator 

WMIlis  Burk 

Joel  W.  Thomas  - 

G.  C.  Land 

Geo.  W.  Dickson 

James  R.  Crosby 

Geo.  B.  Harper,  adm'r 

L.  B.  Lyman,  assignee,  &c  . . 

Chas.  8.  Demary 

Lawrence  Nessell 

D.W.Smith 

Alex,  and  D.  D.  McMillan 

Fred.  Carney 


Cancelled. 


Amonnt. 


Oct. 

Oct. 

Oct. 

Feb. 

Sept. 

May 

June 

Oct. 


H,  1H58 
8,1858 
H, 1858 
5, 1873 

24, 1874 
6, 1870 
4, 186() 

23, 1874 


May 

July 

Dec. 

July 

Mar. 

Nov. 

Sept. 

Dec. 

Jan. 


15. 1873 
9, 1872 

11. 1872 

14. 1874 
26, 1H73 
11,1857 

18. 1873 
12, 1859 
26, 1869 


May    12,1874 

Aug.  29,1871 
Aug.  29,1871 


June 

July 

Dec. 

July 

Mar. 

Aug. 

April 

Sept. 

June 

June 

Oct. 

Aug. 

June 

April 

Mar. 

Feb. 


30. 1873 

16. 1874 

18. 1873 
17,1860 

1,1870 
30,1871 
26,1871 

1,1870 
25, 1859 
25, 1859 

14. 1874 
iW, 1H71 

25. 1872 

22. 1873 
13, 1869 
18, 1873 


$150  18 

160  03 

159  17 

50  00 

200  00 

40  00 
100  00 

10  00 

30  00 
116  44 
400  00 

41  70 
100  00 
205  26 
200  00 

19  40 

31  44 
102  22 

400  00 

222  81 
500  00 

33  50 

200  00 

17 

8 


19 
15 


34  61 

53  12 

100  00 

50  00 

30  15 

120  63 

175  19 

50  00 

75  62 

46  55 

50  00 

50  00 

4,3:13  36 

45th  Congbess,  )  HOUSE  OF  REPRESENTATIVES.     (  Ex.  Doc. 
2dJSe89um.       J  \    No.  47. 


PAENTING  TENDERED  CONGRESS  BY  MRS.  ELIZABETH 

THOMPSON. 


MESSAGE 


FROM  THE 


PRESIDENT  OF  THE  UNITED  STATES, 


INFORMING 


Congress  that  he  had  delivered  to  Mrs.  JElizdbeth  Thompson  a  copy  of  the 
joint  resolution  of  Congress  accepting  a  painting  tendered  by  her. 


Fkbruary  lly  1878. — Referred  to  the  Committee  on  the  Library  and  ordered  to  be 

printed. 


To  the  Senate  and  House  of  Representatives : 

In  compliance  with  the  resolution  of  Congress  entitled  ''Joint  resolu- 
tion accepting  a  painting  tendered  to  Congress  by  Mrs*  Elizabeth 
Thompson,"  approved  by  me  on  the  1st  instant,  I  have  this  day  caused 
a  copy  of  the  resolution  to  be  delivered  to  Mrs.  Thompson. 

R.  B.  HATES. 

Executive  Mansion,  February  11, 1878i 


,% 


45th  Conobess,  )  HOUSB  OF  BEPBESENTATIVES.   (  Ex.  Doo. 
2d8e8aion.       )  )    No.  48. 


COMMUTATION  ALLOWED  OFFICERS  IN  CERTAIN  CITIES. 


LETTER 


FROM 


THE    SECRETARY    OF    WAR, 


TRANSMimNO 


A  list  of  officers  who  revelred  eommutaium  fuelj  forage,  awd  quarters  in 

certmn  cities. 


Februaky  13,  1H78.— Refeired  to  the  Committee  on  Militar}-  Affairs  and  ordered  to  be 

printed. 


War  Department, 
Washington  City^  February  11, 1878. 

The  Secretary  of  War  has  the  honor  to  tranfimit  to  the  Honse  of  Bep- 
resentatives,  for  the  Coiumittee  on  Military  Affairs,  in  eompliance  with 
a  request  of  Hon.  E.  S.  Bragg,  of  subcommittee^  for  certain  information 
as  to  the  number  an^  grade  of  ofBcers  who  received  allowance  for  fuel, 
forage,  and  quarters  in  Washington,  New  York,  Chicago,  and  Saint 
Paul,  and  the  amount  paid  monthly  for  quarters  in  said  cities,  a  report 
of  the  Quartermaster-General  on  the  subject. 

GEO.  W.  McCRARF, 

Secretary  of  War, 
To  the  Speaker 

of  the  House  of  Representatives, 


War  Department, 
Quartermaster  General's  Office, 

Washington,  D.  C,  February  a,  1878. 

Sir  :  Referring  to  a  letter  of  February  4,  1878,  addressed  to  the 
QaartermasterGeueral,  United  States  Army,  from  the  Hon.  E.  S.  Bragg, 
Snbcommittee  on  Military  Affairs,  House  of  Representatives,  requesting 
the  following  information,  viz : 

Ist.  The  number  and  erade  of  officers  wbo  received  allowance  for  fuel,  forage,  and 
qaarters  in  the  cities  of  Washington,  New  York,  Chicago,  and  Saint  Panl,  classifying 
in  each  of  said  cities  separately. 

2iA,  The  total  paid  monthly  for  quarters  in  each  of  said  cities,  stating  for  each  city 
separately. 

4th.  What  law  or  authority  exists  authorizing  snch  payments — 

I  have  the  honor  to  inclose  herewith  a  statement  of  the  number  of 
ofBcers  on  duty  in  the  cities  of  Washington,  New  York,  Chicago,  and 


2  COMMUTATION   TO    OFFICERS   IN   CERTAIN   CITIES. 

Saint  Paul  who  receive  fuel,  forage,  and  qaarters  from  the  Qaartermas  <s 
ter's  Department,  showing  the  amount  paid  by  officers  of  the  Quarter-'^ 
master's  Department  to  the  owner  of  quarters  occupied  by  them  in  th 
month  of  December,  1877,  that  being  the  last  month  for  which  complete 
returns  have  been  received  at  this  office,  classified  separately,  as  requested. 
The  law  authorizing  the  supply  of  fuel,  forage,  and  quarters  is  to  be 
found  in  the  act  of  15th  July,  1870,  section  24,  and  also  in  section  1270^ 
Revised  Statutes,  as  follows : 

Foel,  qnarterSf  and  fora^  may  be  furnighed  in  kind  to  officerR  by  the  Quartermaster'B 
Department  according  to  law  and  regulations. 

This  law  is  carefully  administered.  Since  it  was  enacted  commutation 
of  quarters,  fuel,  and  forage  to  officers  has  ceased. 

Under  section  24  of  the  law  of  15th  July,  1870,  and  section  1273, 
Eevised  Statutes,  quartermasters  are  forbidden  to  make  any  payments 
of  public  money  to  officers  of  the  Army  on  any  account  whatever.  The 
Qtiartermaster-Generai  understands  and  believes  that  one  at  least  of  the 
objects  of  this  enactment  was  to  enable  Congress  by  calling  upon  a 
single  office,  that  of  the  Paymaster-General,  to  ascertain  what  pablic 
money  was  actually  paid  during  aqy  period  of  time  to  any  or  all  officers 
of  the  Army. 

Very  respectfully,  your  obedient  servant, 

M.  O.  MEIGS, 
Qiutrtermaster-Geiieral  U.  S.  A. 

To  the  Hon.  Secretary  of  War. 


Statement  of  the  number  of  officers  on  duty  in  the  cities  of  JVashington,  Xetv  Tork\  CkioagOy 
and  Saint  Paul  who  receive  fttelj  forage,  and  qtiarters  in  kind^  with  the  number  of  eeieh 
rankf  also  the  amount  paid  for  quarters  in  the  month  of  December^  1H77;  in  each  of  said 
cities, 

WASHINGTON,  D.  C. 

[Act  approved  July  25, 1866,  and  aecUon  1270,  Revised  Statutes.] 


No.ol 
each. 


1 

9* 
13 

3 
23 

6 
18 

7 


80 


Grade. 


General 

Brigad  ier  ge  aerals . 
Colonels. 


Lieatenan  t-colonels 
Majors 


Captains 

Lien  tenants 

Acting  assistant  surgeons . 


No.  of 
rooms. 


45 
65 
12 
9j 
18 
36 
14 


28a 


Rent. 


•S50  00 
810  00 

1,170  00 
S16  00 

1.656  00 
324  00 
648  00 
126  00 


5.800  00 


NEW  YORK  CITY. 


1 
11 

5 
14 

9 

5 


45 


Ma|or-seneral 

Colonels 

Lientenant-oolonels 

"Minors 

Captains 

Lieutenants 


6 
55 
20 
56 
27 
10 

$108  00 

990  00 

360  00 

1,006  00 

486  00 

180  00 

174 

3,133  00 

'Including  Brig.  Gen.  G.  K  Paul,  retired  February  16, 1865;  he  was  granted  fullnay  and  ailowimcee 
•f  a  brigadier-general  under  atitbority  conferred  by  resolution  of  the  Senate  and  House  of  Repreaent- 
atives,  approved  April  12, 1870. 
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Slaimenl  of  the  number  of  officers  on  duty  in  the  citiee  of  Washington,  Kew  Torkf  tfc,  who 

receive  fuelf  forage,  and  quarters,  ^c. — Contioaed. 

CHICAOO. 


Xo.of 
each. 


1 
3 
5 
6 
S 
9 

19 


1 
1 
2 
7 
5 
4 

9D 


Grade. 


Lieatenan  t^eneral 

Colonels 

Lieatenant  colonels 

Minors 

Captains 

Lieatenaots 


SAINT  PAUL. 


No.  of 
rooms. 


Brigadier-general . . 

Colonel 

LieatenantrOoloDels 

M^ors 

Captains 

Lieatenants 


6 

15 

20 

24 

6 

4 


75 


Bent 


$108  00 
270  00 
360  00 
432  00 
108  00 
72  00 


1,350  00 


5 

190  00 

5 

90  00 

8 

.  144  00 

28 

504  00 

15 

270  00 

8 

144  00 

69 

1, 242  00 

TOTAL. 


Cities. 


VMhinfton 

New  York 

Chieaico 

SaintFanl 

Total  in  the  foor  cities 


No.  of 
officers. 

Naof 
rooms. 

80 
45 
19 
90 

882 

174 

75 

69 

164 

600 

Rent. 


15,200  00 
3,132  00 
1,350  00 
1,242  00 

70^924  00 


Q^^artem,  fael,  and  forafre  are  allowed  and  supplied  to  officers  of  the  Army  nnder  section  24,  act  of 
Jaif  IS.  1870,  also  section  1270  Revised  Sutntes. 


45th  Gonobess,  )    HOUSE  OF  BEPBESENTATIVES.    (  Ex.  Boo. 
2d  Session.       f  \   No.  49. 


BESEBVOmS  TO  PBOMOTB  THE  NAVIGATION  OF  THE  MIS 

8ISSIPPI  BIVEE. 


LETTER 


FBOM 


THE    SECRETARY   OF    ¥AR, 


TRANSSimiKO 


Information  concerning  the  effect  of  reservoirs  upon  the  navigation  of  the 

Mississippi  River. 


Februabt  13,  1878. — Referred  to  the  Committee  on  Commerce  and  ordered  to  be 

printed. 


War  Department, 
Washington  City,  February  11, 1878. 

Sib  :  In  compliance  with  the  joint  resolution  of  Congress  approved 
December  15, 1877,  *^  relative  to  reservoirs  to  promote  the  navigation 
of  the  Mississippi  Biver,"  I  have  the  honor  to  transmit  herewith  a  com- 
mnnication  from  the  Chief  of  Engineers  of  the  8th  instant,  and  copies 
of  the  report  on  the  subject  from  Majors  Houston  and  Farquhar,  of  the 
Corps  of  Engineers. 

Appendix  G  G,  report  of  the  Chief  of  Engineers  for  1875,  and  Appen- 
dix T  2,  of  his  report  for  1876,  are  herewith  transmitted. 
Very  respectfully,  your  obedient  servant, 

GEO.  W.  McCRARY, 
•  Secretary  of  War. 

The  Speaker  of  the  House  of  Representatives. 


Office  op  the  Chief  of  Engineers, 

Washington,  D.  6\,  February  8, 1878. 

Sir  :  To  cotnply  with  the  provisions  of  the  joint  resolution  of  Con- 
gress *'  relative  to  reservoirs  to  promote  the  navigation  of  the  Missis- 
sippi River,^  approved  December  15, 1877,  which  was  referred  to  this 
office  for  report,  I  beg  leave  to  submit  a  copy  of  a  communication  from 
Major  D.  C.  Houston,  Corps  of  Engineers,  upon  so  much  of  the  same  as 
refers  to  the  preliminary  examination  of  the  headwaters  of  the  Wiscon- 
sin River,  and  a  copy  of  a  letter  from  Major  F.  U.  Farquhar,  Corps  of 
Engineers,  upon  that  portion  which  relates  to  the  examiuatiou  of  the 
headwaters  of  the  Saint  Croix  and  Chippewa  Rivers. 
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These  reports  are  necessArily  meager  and  indefinite,  for  the  ^ea8^i^|2 
that  no  funds  were  available  for  baking  the  examinations  requisite     Xio 
procure  information,  as  well  as  for  lack  of  time ;  but  they  will,  it      19 
hoped,  furnish  sufficient  data  upon  which  to  base  an  estimate  of  t^lie 
amounts  that  will  be  required  for  making  adequate  surveys  for  aseor- 
tainiug  the  extent  and  practicability  of  the  proposed  reservoirs. 

The  question  of  the  improvement  of  the  navigation  of  Western  riv- 
ers by  means  of  reservoirs  has  attracted  the  attention  of  this  office,  and 
estimates  have  been  submitted  for  the  necessary  surveys  for  ascertain- 
ing their  practicability,  cost,  &c.,  as  may  be  seen  by  reference  to  the 
reports  of  the  Chief  of  Engineers  for  1809,  pages  188, 189;  for  1870,  page 
291 ;  for  1875,  part  2,  page  434  et  seq.j  and  for  1876,  part  2,  pages  288^1^- 

Appendix  C  C,  report  of  1875,  and  Appendix  T  2,  report  of  1876,  ar^ 
herewith. 

No  appropriations  have  been  made  for  the  surveys  ia  question. 

The  joint  resolution  is  herewith  respectfully  returned. 
Very  respectfully,  your  obedient  servant, 

A.  A.  HUMPHREYS, 
Brigadier-Oeneral  and  Chief  of  Engineers, 

Hon.  Geo.  W.  McCRARt^ 

Secretary  of  War. 


reservoirs  on  the  headwaters  of  the  wtsoonsin  river  to 
promote  navigation  of  the  mississippi  river. 

United  States  Engineer  Office, 

MilwaukeCy  Ww.,  January  21,  1878. 

General  :  I  have  the  honor  to  submit  the  following  report  in  refer- 
ence to  reservoirs  on  the  headwaters  of  the  Wisconsin  Kiver  for  the 
improvement  of  the  Mississippi  Biver,  called  for  by  your  letter  of  the 
2d  instant,  inclosing  copy  of  resolution  of  Congress,  entitled: 

Joint  resolntion  relative  to  reservoirs  to  promote  the  navif^tion  of  the  Mississippi 
River.    Approved  December  15|  1877. 

There  being  no  funds  applicable  to  a  full  examination  of  the  country 
necessary  to  determine  the  questions  involved,  and  if  there  were,  the 
time  allowed  not  being  sufficient  to  make  such  an  examination,  this 
report  is  necessarily  limited  to  presenting  such  informatiqp  as  now 
exists,  aud  I  am  able  to  obtain  by  inquiry  of  persons  familiar  with  the 
locality. 

There  is  no  survey  (to  my  knowledge)  of  the  Upper  Wisconsin,  except 
the  United  States  land-survey,  which  simply  gives  the  course  of  the 
stream,  and  contains  no  information  of  any  value  whatever  in  this  coa- 
uection. 

The  only  report  I  can  find  which  gives  any  information  in  reference 
to  the  character  of  the  Upper  Wisconsin  and  the  adjacent  country  is 
that  of  Dr.  J.  G.  Norwood,  which  is  found  in  Oweu^s  report  on  the  geology 
of  Wisconsin,  Iowa,  and  Minnesota,  published  under  direction  of  the 
Commissioner  of  the  General  Land  Office,  by  Lippiucott,  Grambo  & 
Co.,  Philadelphia,  in  1852. 

Dr.  Norwood  made  a  journey  in  1847  from  Lake  Superior  to  the  head- 
waters of  the  Wisconsin  River  and  descended  the  river  in  a  oanoe  from 
a  point  where  it  was  but  12  yards  wide  to  its  mouth. 

I  forward  herewith  a  copy  of  his  itinerary  from  the  starting-point  to 
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Grand  Rapids,  which  embraces  the  only  portion  of  the  river  where 
reservoirs  in  this  connection  are  deemed  practicable. 

This  part  of  the  river  runs  over  the  crystalline  rocks;  below  Grand 
Bapids  the  country  is  sandy,  the  bed  of  the  river  being  filled  with  sand- 
bars, rendering  the  formation  of  reservoirs  for  the  purpose  proposed 
impracticable.  In  view  of  the  condition  of  settlements  in  the  country 
1  jadge  that  any  reservoirs  must  be  located  above  the  mouth  of  Prairie 
Biver,  in  the  southern  part  of  Lincoln  County. 

Dr.  Norwood  describes  this  portion  of  the  riveras  a  succession  of  rapids. 

lu  a  namber  of  places  the  river  passes  through  high  rocky  ranges  where 
these  rapids  or  falls  are  found. 

It  woald  appear  from  his  report  that  there  are  several  places  where 
reservoirs  of  large  capacity  could  be  created. 

His  remarks  on  the  general  features  of  the  country  would  indicate  that 
it  was  practicable  to  dam  up  the  river  at  different  points,  and  probably 
some  of  the  tributaries,  so  as  to  form  reservoirs  of  any  required  extent 
fiufficiently  so  to  warrant  a  thorough  examination  of  the  country  with  a 
view  to  the  location  of  reservoirs  should  such  a  system  be  thought  advis- 
able. 

Dr.  0.  W.  Wight,  formerly  State  geolo^t  of  Wisconsin,  who  visited 
the  upper  waters  of  the  Wisconsin  in  1875,  informs  me  from  his  knowl- 
edge of  the  country  that  it  is  entirely  practicable  to  create  reservoirs  iu 
that  region  of  any  needed  extent. 

His  plan  would  be  to  construct  dams  at  the  outlets  of  some  of  the 
nomeroas  lakes  which  discharge  their  waters  into  the  Upper  Wisconsin. 
Tbis,  be  thinks,  can  be  done  at  reasonable  cost,  and  that  very  little  land 
would  be  flowed. 

I  inclose  report  of  Mr.  E.  G.  Hinman,  overseer,  giving  results  of  his 
inquiries  of  persons  at  Portage  City  and  Stevens's  Point. 

From  the  information  I  have  gained  I  am  of  the  opinion  that  at  a 
moderate  cost  reservoirs  can  be  created  on  the  headwaters  of  the  Wis- 
cansin  Biver  which  would  be  of  great  service  in  connection  with  the 
metbod  of  improvement  by  wing-dams  in  making  that  river  navigable 
at  all  seasons  of  the  year,  and  contributing  with  reservoirs  on  other  trib- 
Qtaries  to  the  improvement  of  navigation  on  the  Mississippi. 

Asurvey  including  measurements  to  ascertain  the  volume  of  discharge 
of  tbe  river  and  its  tributaries  is  necessary  to  determine,  even  approx- 
imately, the  extent  of  snch  reservoirs  and  the  character  and  value  of 
laud  which  would  be  submerged. 

I  am.  general,  very  respectfully,  your  obedient  servant, 

D.  C.  HOUSTON, 
Major  of  Engineers. 
Brig.  Gen.  A.  A.  Humphreys, 

Chief  of  Engineers^  United  States  Army. 


REPORT  OF  MR.  X.  C.  HINMAN,  OVERSEER. 

Portage,  Wis.,  Januarif  17, 1878. 

SETTLEMENTS  AND  MILLS  ABOVE  STEVENS'S  POINT. 

The  flettlements  above  StevenB^s  Point  are  all  lamberlDgliowiiti,  arranged  np  the  river 
in  the  following  order : 

1.  Ean  Pleine,  12  miles  above  Stevens's  Point ;  population,  509. 

2.  Knowlton,  18  miles  above  Stevens's  Point;  population, 264. 

3.  Mosinee,  26  miles  above  Stevens's  Point ;  population,  200. 


4  NAVIGATION   OF   THE  MISSISSIPPI    RIVER. 

4.  Waasan, 41  miles  above  Stevens's  Point;  popnlation,  1,500. 

5.  Jenny, 56  miles  above  Stevens's  Point;  population,  700. 

Jenny  is  the  most  northern  town  on  the  Wisconsin  River.    It  is  12  miles  from  Jei^  -my 
to  Grandfather  Ball  Falls.    The  mills  between  Stevens's  Point  and  Jenny  are  loca.^t;o£/ 
on  tributaries  of  the  Wisconsin  River,  near  their  months,  and  at  the  several  villager  on 
the  main  river.    They  are  located  as  follows  (going  up  the  river): 

Little  Eau  Pleine  River:  1  steam-mill;  1  water-mill. 

Little  Eau  Claire  River:  1  steam-mill;  1  water-mill. 

Knowlton  (village):  2  steam-mills. 

Big  Ean  Pleine  River:  1  steam-mill. 

Mosiuee  village:  1  steam-mill;  1  water-mill. 

Big  Eau  Claire  River:  2  water-mills. 

Big  Saudy  River :  1  water-mill. 

Wausau  (village):  1  steam-miU;  4  water-mills. 

Little  Rie  River :  1  steam-mill. 

Trap  River :  1  steam-mill. 

Pine  River:  1  water-mill. 

Jenny  (village):  1  water-mill. 

Jenny  is  the  most  northern  point  on  the  Wisconsin  River  where  lumber  is  raanufact- 
nred. 

The  conntry  is  settled  between  Stevens's  Point  and  Jenny,  but  above  this  point  it  is 
unsettled,  except  by  lumber-camps,  Indians,  and  trappers. 

•cutting  timber. 

Timber  has  been  cat  on  all  of  the  headwaters  of  the  Wisconsin  as  far  north  as  **Lao 
Vieux  Desert,"  and  on  all  tributaries  east  and  west. 

DESCRIPTION  OF  LAND  BORDERING  THE  HEADWATERS  OF  THE  WISCONSIN  RIVER. 

Nearly  all  of  the  land  along  this  portion  of  the  river  and  its  tributaries  is  entered  for 
the  pine  growing  upon  it.  This  land  is  low,  marshy,  and  mostly  impassable,  exo«*pt  iu 
winter.  There  are  tracts  of  marsh-land  covered  with  grass;  also  some  npland  cov- 
ered with  bard-wood  timber.  The  (pine)  land  that  would  be  flooded  is  held  by  the 
owners  only  for  the  timber  with  which  it  is  covered,  and  when  that  has  been  cut,  the 
owner  generally  abandons  the  land,  when  it  reverts  to  the  State.  This  land,  while  tim- 
bered, is  valued  according  to  the  estimated  amount  of  manufactured  lumber  it  will 
yield,  to  its  nearness  to  the  river,  improvements  made  upon  it  or  for  it,  such  as  build- 
ing roads,  bridges,  and  dams,  to  assist  in  driving  logs.  The  present  value  ranges  from 
$1  to  $2  per  thousand  **Htumpage",  being  so  much  per  thousand  feet  estimated  stand- 
ing on  the  land. 

RIVER-IMPROVEMENT  COMPANY. 

There  is  a  chart<>red  river-improvement  company,  which  has  for  its  object  the  im- 
provement of  tho  numerous  rapids  in  the  Wisconsin  River,  by  means  of  dams,  to  faoil- 
itat'C  in  driving  logs  and  running  lumber  over  them.  This  compauy  have  put  in  dams 
at  Grandfather  Bull  Falls,  Big  Bull  Falls,  Little  Bull  Falls,  and  other  smaller  rapids  on 
the  river  and  its  tributaries.  Tolls  are  collected  on  all  lumber  and  logs  passed  over 
the  sections  of  river  thus  improved. 

GRANDFATHER  BULL  FALLS. 

These  falls  in  the  Wisconsin  River  are  15  miles  above  Jenny.  They  are  the  largest 
on  the  river,  are  \\  miles  long,  and  fall  105  feet  in  the  whole  length.  Tbe  river  at  this 
point  is  about  500  feet  wide,  the  banks  on  each  side,  as  well  as  the  bed  of  the  river, 
are  of  granite  rock.  The  banks  are  from  20  to  40  feet  high.  Here  would  be  the 
most  favorable  point  on  the  Wisconsin  River  for  a  dam  of  masonry,  on  account  of  the 
natural  rock  foundation  acd  abutments.  The  river  is  very  rapid  above  the  falls,  and 
there  are  two  smaller  rapids  at  6  and  12  miles,  respectively,  above  Grandfather  Bull 
Falls.  The  land  has  been  cleared  of  pine  to  Irom  2  to  4  miles  back  from  the  river. 
The  land  ascends  from  the  river  gradually. 

On  account  of  theswitt  current  and  rapids  above,  and  the  consequent  sudden  ascent 
in  the  land  going  up  stream,  the  question  arises,  Would  a  c'am  bank  high  on  the  crest 
of  Grandfather  Bull  Falls  create  a  reservoir  of  sufficient  capacity  to  hold  enough  water 
iu  time  of  a  freshet  to  materially  benefit  navigation  T  Lumbermen  acquainted  with 
the  river  at  this  point  give  opinions  both  in  favor  of  and  against  the  practicability 
and  extent  of  such  a  reservoir,  although  a  thorough  investigation  might  result  favor- 
ably. 
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RAOLB  RIVER.  ^ 

The  Eagle  River  is  a  tribntary  of  the  Wisconsin,  has  its  sonrce  in  Marathon  County , 
rniM  tbrongh  a  chain  of  large  lakes,  and  joins  the  Wisconsin  in  township  40  north,  range 
10,  section  31.  It  is  a  wide,  deep  stream.  The  land  bordering  it  is  tiniberecl  with  piue 
tod  bard  wood.  Considerable  pine  timber  has  been  cut  three-quarters  of  a  mile  above 
itomoQtb.  The  banks  are  from  IS  to  20  feet  high,  composed  of  *'  hard-heads"  and 
Xrarel.  The  bed  of  the  river  is  of  the  same  material.  The  river  at  this  point  is  esti- 
loated  to  be  400  feet  wide.  The  land  ascends  from  the  river.  A  dam  at  this  point 
eoald  be  constructed  that  would  set  back  the  water  of  the  river  into  Catfish,  Yellow 
Bircb,  Eagle,  Cranberry,  and  several  smaller  lakes. 

There  is  a  fall  from  Long  Lake  into  Cranberry,  at  which  point  a  dam  oould  be  con- 
ftmcted  which  would  raise  Long  Lake  several  feet.  It  is  estimated  that  these  two 
dams  would  flow  an  area  equal  to  three  townships.  The  natural  lakes  cover  one  and  a 
half  townships. 

It  was  estimated  by  the  River-Improvement  Company  herein  mentioned  that  a  dam  6 
feet  high  at  th9  point  designated  on  Eagle  River  would  hold  back  water  enough  to 
mAke  a  three  weeks'  freshet  in  the  Wisconsin  River. 

PELICAN  RIVER. 

The  Pelican  River  is  a  tribntary  of  the  Wisconsin ;  it  rises  in  Marathon  County* 
nQB  through  several  lakes,  and  empties  into  the  Wisconsin  in  township  'SG  north, 
range  9,  section  6.  There  are  rapids  near  its  mouth,  but  above  them  the  river  is  slug- 
Kish.  At  the  iipper  rapids  the  banks  are  15  feet  high,  composed  of  rocks  and  gravel, 
as  is  the  bed  of^tbe  river.    Estimated  width  of  river  200  feet. 

It  is  thought  a  dam  constructed  at  this  point  would  create  a  large  reservoir,  having 
an  area  equal  to  two  townships.  There  is  pine  timber  along  this  stream,  and  consider- 
sble  logging  has  been  done  on  it.  There  is  a  large  tract  of  land  without  timber,  the 
most  of  which  is  entered  for  hay  land. 

TOMAHOCK  RIVER. 

This  river,  a  tributary  of  the  Wisconsin,  is  a  lumbering  stream.    It  has  its  source  in 

^Tomahock  "  Lake.    It  is  without  rooky  banks  at  one  j^int  on  both  sides,  and  is  not 

'MommeDded  as  a  good  site  for  a  reservoir.    However,  it  might  be  possible  to  make  a 

Isrge  reservoir  on  this  river  in  conjunction  with  the  headwaters  ot  the  south  fork  of 

the  Chippewa  River ;  but  it  is  impossible  from  data  at  hand  to  determine  to  what 
extent 

GENERAL. 

"Tbere  are  several  other  prominent  tributaries  of  the  Wisconsin  River,  on  some  of 
which  large  reservoirs  coula  probably  be  made,  but  no  favorable  information  could  be 
obtained  concerning  them. 

The  opinion  is  prevalent  that  lumbermen  would  gladly  relieve  the  United  States 
^D)  claims  for  damage  to  land  on  the  site  of  contemplated  reservoirs  on  account  of  the 
benefits  which  would  be  rendered  them  in  driving  logs  and  running  lumber. 

SOURCE  OF  INFORMATION. 

This  report  is  made  up  from  information  obtained  in  interviews  on  the  subject  with 
the  following  gentlemen,  who  concur  in  the  practicability  of  reservoirs  to  the  extent 
bereio  set  forth :  Hon.  A.  £aton,  land  agent,  Wisconsin  Central  Railroad,  who  was  for 
^iiteen  years  receiver  of  the  United  States  laod-offlce,  Stevens's  Point;  Mr.  £.  A. 
^^illiams,  surveyor  and  land-looker;  Mr.  A.J.  Hammacker,  merchant,  Stevens's  Point, 
fooDected  with  the  improvement  company,  and  familiar  with  the  Wisconsin  River  and 
Its  tributaries ;  John  Hawn,  Stevens's  Point,  lumberman,  land-looker,  and  guide,  who 
liu  traversed  the  whole  territory  in  question ;  William  Hayes,  Portage,  raft-pilot. 
Respectfully  submitted, 

ED.  C.  HINMAN, 
Overneer  Fox  and  WUoonnn  Bivert  Improvement, 


niRACT  FROM  NARRATIVE  OF  EXPLORATIONS  MADE  IN  1847  BETWEEN  PORTAGE  LAKE 
IKD  THE  HEADWATERS  OF  WISCONSIN  RIVER  AND  DOWN  THAT  STREAM  TO  WINNI- 
BAGO  PORTAGE. — BY  DR.  J.  G.  NORWOOD. 

[See  Owens's  Geological  Snrvey  of  Wisconsin,  Iowa,  and  Minnesota,  published  under 
direction  of  the  Commissioner  of  the  General  Land  Office,  in  1852,  by  Lippincott, 
Gram  bo  &,  Co.,  Philadelphia.] 

•  •••••• 

October  2. — The  ground  was  whitened  by  a  heavy  frost,  and  the  atmosphere  cool 
and  bracing.    Muscle  Lake,  upon  which  we  began  our  voyage  to  the  Mississippi,  is  about 
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one  mile  long  and  rather  more  thao  half  as  broad.  A  small  stream  about  150  yards  ie 
leDgtb  led  as  into  another  lake  rather  more  than  half  a  mile  id  diameter.  It  discbargei 
its  ni'aters  into  the  Wisconsin  River  through  a8ma)l  creek  from  one  to  five  yards  wid» 
rnnning  east.  The  creek  is  very  shallow,  very  crooked,  and  much  obstmcted  by  drift^ 
wood,  but  without  a  rook  of  any  c^escription.  Its  whole  coarse  is  throngb  swampa 
bordered  by  sand-banks  covered  with  pine.  The  banks  have  quite  a  reddish  appear- 
ance, s^though  the  sand  in  the  bed  of  the  river  is  white.  Tlie  entire  bed  of  the  creeli 
in  many  places  is  covered  by  several  species  of  Unio. 

At  half  past  twelve  o^clock  we  entered  Wisconsin  River,  which  is  12  yards  wide  at 
the  junction,  and  from  3  to  4  feet  df^ep.  Its  course  is  south  for  several  miles,  bat 
gradually  changes  to  southwest,  which  was  the  prevailing  course  during  most  of  the 
afternoon. 

We  encamped  about  eighteen  miles  below  the  mouth  of  Muscle  River,  although 
in  a  direct  lite,  probably  not  more  than  six  or  seven  miles,  as  the  river  is  remarkably 
crooked.  It  is  from  10  to  15  yards  wide,  and  is  occasionally  obstructed  by  dritt-wood. 
We  did  not  see  a  rock  or  pebble  of  any  kind  until  jnst  before  reaching  our  camping- 
ground,  when  a  solitary  bowlder  showed  itself,  and  a  few  minutes  afterward  the  shores 
were  fouid  lined  with  pebbles  washed  out  of  the  bunks,  which  are  composed  of  sand, 
and  are  from  3  to  20  feet  high,  and  covered  with  pine,  fir,  and  spruce,  with  a  few  aspens 
and  small  birch.  The  low  grounds,  which  frequently  intervene  between  the  river  and 
the  high  banks,  support  elm,  and,  wnere  very  low,  tamerack  in  abundance.  The  margin 
of  the  water  is  overhung  by  alders  and  cranberry  bushes.  At  one  point  the  drift  was 
seen  resting  on  a  bed  of  reddish-colored  iudarat«d  clay.  The  banks  where  slides  have 
taken  place  present  all  the  appearance  of  stratification,  with  a  dip  to  the  south  greater 
than  the  fall  of  the  river.    A  few  first-rate  and  many  second-rate  pines  were  seen. 

October  3. — We  left  camp  at  8.30  a.  m.,  and  at  1.30  p.  m.  reached  the  first  rapids.  They 
are  made  by  a  low  range  of  gneiss  and  gneissoid  granite,  bearing  northeast  and  south- 
west, and  are  half  a  mile  long.  The  fall  is  not  very  great,  but  the  navigation  was  ren- 
dered rather  difficult  by  the  great  number  of  bowlders,  some  of  them  very  large,  which 
cover  the  bed  of  the  river  for  nearly  the  whole  distance.  Above  the  rapids  the  river 
is  50  yards  wide ;  below  them  it  contracts  agaiu  to  30  yards  in  width. 

Three  other  rapids  occur  in  the  distance  of  a  mile  and  a  half^  The  first  one  is  short 
but  difficult  to  pass.  The  river  is  divided  by  a  small  island  at  the  foot  of  the  rapid. 
The  channel  for  canoes  is  on  the  east  side  of  the  island.  The  second  one  is  made  up  of 
granite,  with  gneiss  resting  on  it;  and  the  third  of  gneiss  and  hornblende.  In  the 
forenoon  the  river  was  much  obstructed  by  drift-wood,  and  was  very  crooked  except 
in  the  vicinity  of  the  rapids,  where  its  channel  lay  for  some  distance  between  the  ele- 
vated ridges  of  rock.  The  country  for  a  short  distance  above  and  opposite  these  rapids 
is  open,  bearing  thickets  of  small  birch,  and  a  few  stunted  pines  scattercil  through 
theui.  Occasionally  a  solitary  large  pine  was  seen  standing  ou  a  sandy  knoll,  20  or 30 
feet  above  the  level  of  the  river.  Below  the  last  rapids  the  country  is  made  up  of 
sand,  apparently  destitute  of  pebbles,  with  sandy  loam  on  top,  and  supporting  a  toler- 
ably good  growth  of  pine,  birch,  and  aspen. 

October  5. — Ninety-six  miles  (according  to  our  estimate  of  distancef))  below  the  mouth 
of  Muscle  River,  we  came  to  a  high  range  of  rocks  consisting  of  hornblende,  gneiss,  and 
gneissoid  granite.  This  range  about  150  feet  high,  bearing  northeast  and  southwest. 
The  rapids  formtd  by  it  have  a  descent  of  about  30  feet  in  a  quarter  of  a  mile.  The 
portage-path  is  on  the  east  side  of  the  river,  and  is  about  500  yards  long. 

On  a  small  prairie,  half  a  mile  from  these  rapids,  I  measured  a  granite  bowlder  78 
feet  in  circumference  and  10  feet  high. 

The  rocks  continued  to  show  themselves  until,  ten  miles  below  the  last  i^nge,  we 
came  to  one  about  300  feet  high,  composed  of  syenite  and  greenstone,  traversed  by  veins 
of  feldspar,  quartz,  granite,  and  titaniferous  iron.  The  granite  veins  are  from  2  to  3 
feet  in  width  and  porphyritic. 

The  average  width  of  the  river  yesterday  wa9  from  40  to  50  yards.  The  banks  were 
of  sand,  fwui  10  to  30  feet  iu  height,  and  exhibit  at  some  points  extensive  slides,  simi- 
lar to  those  seen  on  the  Chippewa,  below  the  dalles  of  that  river. 

I  made  an  excursion  into  the  country  yesterday,  commencing  at  the  foot  of  a  large 
island,  the  first  one  of  any  size  met  with  in  descending  the  river.  I  proceeded  directly 
west,  and  found  the  country  to  present  a  succession  of  low  ridgeS,  and  tamarack 
swamps.  The  ridges  are  sandy,  with  a  thin  soil,  and  from  a  quarter  to  half  a  mile 
w  ide.  On  the  more  elevated  grounds  are  some  first-rate,  and  a  great  number  of  seeond- 
rate  pines. 

A  few  miles  south  of  this  the  Kewaykwodo  portage  begins.  It  passes  for  some  dis- 
tance over  a  rolling  sandy  country,  which  is  the  general  character  of  the  region  bor- 
deiing  the  river  for  some  miles  above  and  below  the  beginning  of  the  portage.  A 
narrow  strip  of  small  pines  lines  the  banks  of  the  river  at  intervals,  but  as  you  recede 
into  the  country  there  are  few  trees  of  any  size  to  be  seen.  Clumps  of  very  small 
birch  and  pine  are  scattered  over  it.  This  portage  leads  to  Lac  du  Flambeau,  by  way 
of  Swamp,  Kewaykwodo,  Leech,  Thesebagomag,  Wishekon,  and  La  Roche  qui  Traine 
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Lskes.    Joot  below  the  Kewaykwodo  portage,  the  river  is  filled  with  bowlders,  some 
of  which  are  very  large. 

The  banks  of  the  river  to-day  were  of  fine  drift,  generally  from  3  to  8  feet  high,  and 
restiDf;  on  a  bed  of  red  clay,  the  thickness  of  which  is  not  known,  as  it  only  rises  from 
12  to  18  inches  aboiye  the  water-level.  It  is  stratified,  exceedingly  compact,  and  in 
seams  abont  an  inch  thick.  Some  of  the  ridges,  sections  of  which  are  made  by  the 
river,  are  from  50  to  fiO  feet  high,  and  composed  entirely  of  sand,  with  pebbles  and  a 
few  small  bowlders  near  the  top. 

OeUber  6. — ^Abont  eight  miles  below  the  last  high  range  we  came  to  one  abont  150 
feel  high,  composed  of  the  same  kind  of  rocks,  syenite  and  hornblende.  The  rapids  at 
this  place  are  naif  a  mile  long,  with  an  island  dividing  them  at  the  lower  end.  At  the 
foot  of  the  island  the  water  falls  2|  feet  perpendicular.  There  is  a  portage-path  on 
the  east  side  of  the  river.  One  canoe,  however,  descended  the  rapids  without  much 
difficolty. 

There  is  a  snccession  of  small  rapids  for  the  next  four  miies,  the  rocks  showing  them- 
selves  in  the  borders  of  the  river  at  short  intervals  the  whole  distano<>.  The  river  is 
very  shallow,  very  wide,  and  the  bed  covered  with  bowlders,  many  of  which  are  from 
30  to  SO  feet'in  cironmferenoe.  In  the  afternoon  we  reached  a  point  where  the  river  is 
from  400  to  500  yards  wide.  Up  to  this  point  it  has  been  so  shallow  below  the  last 
rapids  as  to  allow  the  canoe  to  pass  with  ditliculty.  Here  it  is  deep,  with  no  percep- 
tible current,  and  continues  so  for  about  six  miles,  when  it  is  again  obstructed  bv 
bowlders  and  a  snccession  of  rapids,  which  continue  for  about  eight  miles,  the  rock 
showing  itself  in  place  at  several  points  in  the  middle  of  the  river.         t 

The  rocks  are  fine-grained  granite,  hornblende,  and  porphyritio  syenite  in  low  ranges, 
all  beariog  northeast  and  traversed  by  wide  qnartzose  veins.  The  country,  with  the 
exertion  of  the  rocky  ranges,  is,  in  the  immediate  neighborhood  of  the  river,  mostly 
broken  sand-prairie,  with  a  few  small  pines  scattered  here  and  there ;  and  occasionally 
a  few  shrabby  oaks,  small  birch,  and  aspen  show  themselves. 

The  ridges  are  densely  timbered  with  hard  and  soft  woods,  amonir  which,  when  the 
rocks  approach  the  surface,  a  great  deal  of  fine  cedar  is  found.  The  river- bottoms, 
which  are  sometimes  from  a  (quarter  to  half  a  mile  wide,  are  timbered  with  oak  and 
elm  of  good  sisse  or  covered  with  a  luxuriant  growth  of  grass. 

October!, — We  left  camp  this  morning  at  seven  o'clock,  and  two  miles  below  came  to 
Alow  range  of  trap-rocks  bearing  northeast  and  southwest.,  and  making  rapids.  Oue 
mile  below  this  we  reached  the  largest  rapids  of  Wisconsin  River,  known  among  the 
traders  and  Inmbermen  as  *' Grandfather  Bull  Falls.''  A  fine  section  is  exposed  at  this 
place.  The  top  of  the  ridge  is  about  150  feet  above  the  level  of  the  water,  which  cuts 
throngb  the  rocks  for  the  distance  of  a  mile  and  a  half. 

The  fall  of  the  water  in  tbis  distance  I  had  no  means  of  ascertaining.  At  the  upper 
part  of  the  rapids  the  river  is  divided  into  three  chutes  by  two  chains  of  rocks,  wbich 
f'M  from  10  to  15  feet  above  the  water,  and  continue  for  some  distance  below  the  com- 
mencement. 

The  rocks  on  the  north  side  of  the  range  are  greenstone-trap,  protruding  through 
gseiss  and  hornblende  slate,  while  the  lower  part  of  the  rapids  is  made  by  gneis!4, 
iotent^tified  with  mica  slate  and  ta1o4>se  slate.  The  stratified  rocks  above  tb«t  rapids 
jukve  a  dip  of  20^  to  the  northwest.  The  river  falls,  for  a  great  part  of  the  distance, 
JQ  a  snccession  of  small  cascades,  made  by  the  tilted  strata  extending  across  the  river 
in  the  line  of  bearing.  A  few  of  the  cascades  are  7  or  8  feet  high,  but  generally  from 
2  to  5  feet,  and  fh>m  60  to  80  yards  apart.  At  the  foot  of  the  fallii  the  gneiss  and  mioA 
slAte  dip  57^  sontheast. 

Foar  miles  below  the  falls  we  reached  the  mouth  of  Skskweya  or  New  Wood  River, 
ftpd,  ranch  to  our  joy,  found  a  trading-house  established  there.  The  person  who  occu- 
pies it  intends  opening  a  farm,  and  has  already  made  a  small  clearing.  We  obtained 
^m  bim  some  pork  and  a  lot  of  tine  potatoes.  A^b  we  had  been  without  meat  for 
several  days,  we  found  the  sour  pork  quite  palatable.  The  potatoes,  which  were 
raised  here,  are  equal  to  any  I  have  ever  seen. 

Abont  a  mile  and  a  half  below  the  mouth  of  New  Wood  River  a  number  of  springs, 
strongly  impregnated  with  iron,  burst  out  of  the  west  bank  of  the  river.  As  the 
springs  are  but  a  few  feet  above  low-water  mark,  every  rise  of  the  river  carries  away 
most  of  the  ferruginous  matter  deposited ;  still  there  is  a  deposit  of  considerable  thick- 
ness lining  the  shore  for  tbe  distance  of  a  quarter  of  a  mile.  The  hill  in  which  the 
springs  originate  is  about  80  feet  high,  and  extends  back  from  the  river  from  a 
qoaner  to  half  a  mile  to  a  deep  ravine  into  which  springs  discharge  from  the  same 
hill,  but  present  no  indication  of  iron  whatever. 

At  the  month  of  Coppnr  Rock  River,  5  miles  below  tbe  mouth  of  New  Wood  River, 
a  trap-dike  crosses  the  Wisconsin,  making  an  island  in  the  river,  :)0  feet  high,  known 
as  Rock  Is!and.  This  range  makes  dalles  on  ^ock  River  several  miles  above  its  mouth. 
The  walls  of  rock  at  tne  dalles  are  from  40  to  50  feet  high,  and  ac  one  point  approach 
within  6  feet,  through  which  contracted  space  the  water  rushes  with  great  swiftness. 
There  is  a  portage  of  twelve  miles  from  the  mouth  of  the  river  to  a  point  above  the 
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dalles.    The  river  is  then  navigable  for  canoes  to  the  lake  of  which  it  is  the  ontJet^ 
distance  of  abont  40  miles.    Greenstooe  continaes  to  show  itself  in  the  river,  without 
forming  rapids,  for  the  next  three  miles. 

Six  miles  below  the  month  of  Rock  River,  Prairie  River  comes  in  from  the  east,  am 4 
just  below  its  mouth  a  range  of  hornblende-trap  crosses  the  Wisi^onsin,  bearing  easlK; 
southeast  and  west- north  west,  forming  Beanlienx's  Rapids.  At  one  point  in  tliese 
rapids  there  is  a  fall  of  4  feet,  affording  excellent  facilities  for  driving  machinery. 

Seven  miles  below  these  rap'ds,  near  the  month  of  Pine  River,  trap  shows  itaelf  in 
the  bed  of  the  river  without  obstructing  navigation.  Abont  4^  miles  below  the  moatb 
of  Pioe  River,  Trap  Rapids  begin,  and  immediately  below  them  a  reddish-colored,  com- 
pact, fine-grained  granite  shows  itself  in  the  banks  of  the  river.  Three  miles  farther 
a  range  of  hills  from  350  to  400  feet  high,  and  bearing  northeast  and  southwest,  skirt 
the  river  for  some  distance.  They  are,  so  far  as  observed,  made  up  entirely  of  a  greeo- 
ish-colored,  compact,  petrosiliceous  rock,  fusible,  with  difficulty,  before  the  blow-pipe 
into  a  colorless  enamel,  and  resembles  very  much  some  trachytic  specimens  broughc 
from  the  Euganean  Hills,  and  from  the  Cantot.  This  rock  extends  to  within  a  abort 
distance  of  Big  Bull  Falls,  and  forms  the  most  southerly  range  of  hills  in  the  eastern 

f»art  of  the  Chippewa  laud- district,  the  comer  of  which  strikes  Wisconsin  River,  in 
atitude  45^,  and  abont  six  miles  above  the  falls. 

We  got  to  the  falls  early  in  the  afternoon,  and  having  made  the  portage  aronnd 
them,  devoted  the  remainder  of  the  day  to  procuring  provisions  for  the  farther  prose- 
cution of  our  journey. 

The  village  at  the  falls  consists  of  a  number  of  very  good  frame  houses,  and  frgm  its 
position  with  regard  to  the  lumber  trade,  in  connection  wir.h  the  productiveness  of 
the  soil  in  its  vicinity,  bids  fair  to  become  a  place  of  considerable  importance  at  no 
distant  day.  An  effort  is  boing  made  to  lay  out  and  open  a  road  from  Green  Bay  to 
this  place,  which,  when  completed,  will  materially  accelerate  the  settlement  of  the 
country,  not  only  by  affording  facilities  for  immigration,  but  also  by  reducing  the  cost 
of  provisions,  which  at  present  is  a  serious  matter  to  new-comers,  who  have  to  pur- 
chase almost  everything  for  the  first  year. 

One  of  the  finest  pine  regions  of  Wisconsin  enters  the  district  at  this  point  from  the 
south,  and  extends  for  some  distance  above  Spirit  River.  The  general  character  of 
the  lands,  bordering  Wisconsin  River  from  near  its  source  to  the  neighborhood  of 
Grandfather  Bull  Falls,  has  been  indicated.  Below  that  point  from  a  quarter  of  a 
mile  to  a  mile  back  from  the  river,  ridges,  bearing  maple  and  other  hard  woods,  begin 
and  extend  back  into  the  country  for  many  miles,  while  between  the  river  and  maple 
lands  good  pine  is  abundant. 

The  rivers  originating  in  the  Chippewa  land-district,  down  which  logs  can  be  run, 
are  Rib,  Trap,  Rock,  and  New  Wood  Rivers.  On  all  these  streams  first-rate  pino 
abounds,  and  on  all  of  them  logging  companies  have  been  established. 

The  country  between  them  is  made  up  of  maple-ridgeti,  interspersed  here  and  there 
with  marshes. 

Big  Bull  Falls  are  made  by  a  ridge  of  syenite  granite  about  30  feet  high,  traversed 
by  a  dike  of  greenstone,  and  crossing  the  river  with  a  bearing  east-northeast  and  west- 
southwest. 

The  river  is  divided  by  an  island,  upon  which  three  mills  are  erected.  *  The  perpen- 
dicular fall  of  the  east  chute  is  about  four  feet,  that  of  the  west  chute  abont  eight  feet. 
The  rocks  have  a  dip  of  24^  to  the  northwest. 

October  Q.—Seven  miles  below  Big  Bull,  a  high  granite  range  shows  itself  on  the 
west  side  of  the  river ;  and  at  several  other  poiute  between  that  and  Little  Bull  Falls, 
a  dif^tance  of  13  miles,  are  exposures  of  the  same  rock. 

At  Little  Bull  there  is  usually  a  portage  made  three-quarters  of  a  mile  long,  on  the 
west  side  of  the  river;  but  our  voyagers  descended  the  whole  rapid  in  the  canoe,  with 
the  exception  of  a  few  yards  at  tbe  mill*dam.    There  is  no  perpendicular  fall  at  this 

?lace ;  it  is  a  mere  rapid,  falling,  in  its  whole  length  of  over  half  a  mile,  as  nearly  as 
could  Judge,  8  or  10  feet.  The  rock  is  a  dark  grayish  and  greenish  colored  compact 
syenite.  The  range  is  rather  low,  the  rock  being  elevated,  at  the  highest  points  ob- 
served, only  about  10  feet  above  the  water-level. 

Ociober  10. — Nine  miles  below  Little  Bull,  a  low  range  of  gneissoid  granite  is  ex- 
posed, extending  along  the  western  shore  of  the  river  for  the  distance  of  150  yardr, 
bearing  east-northeast  and  west-southwest,  with  a  dip  of  6^  to  the  south-southeast. 
The  rock  is  traversed  by  numerous  quartz  veins,  from  1  to  4  inches  wide,  and  running 
in  the  direction  of  the  line  of  strike.  The  direction  of  the  cleavage  joints  is  15^  west 
of  south,  and  due  east  and  west.  The  rock  is  overlaid  by  20  feet  of  fine  drift,  with  a 
thin  soil  of  sandy  loam. 

Tbe  country  is  gently  undulating  prairie,  with  clumps  of  very  small  pines  scattered 
over  it. 

One  mile  below  this  we  reached  Dn  Bois'ii  trading-house.  About  five  miles  below 
Du  Bois's,  the  grayish-colored  gneissoid  granite  is  again  exposed  for  some  distance 
along  the  west  bauk  of  the  river,  succeeded  by  a  very  fine-grained  reddish  granite. 
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T\^tod[  is  covered  here  with  about  10  feet  of  fine  drifl;,  with  a  thin  soil,  sapportiog 
%  amani  growth  of  oak,  elm.  and  aBpen,  on  the  west  side,  while  east  of  the  river,  a 
Yteantifinl  ondulatinfi;  prairie  extends  as  far  as  the  eye  can  reach. 

One  mile  above  Stevens's  Point  there  is  an  ezposnre  of  hornblende  slate  for  hnlf  a 
mile,  sncceeded  by  j^eiasoid  granite,  which  extends  for  some  distance  below  the  village, 
foimiDg  rapids. 

The  bearing  of  the  rocks  is  northeast  and  southwest.  The  country  in  the  vicinity 
of  this  place  is  undulating,  with  a  tolerably  good  soil,  supporting  a  growth  of  oak,  elm, 
miple,  and  a  few  pines. 

Two  miles  further  brought  us  to  Conant*s  Rapids.  This  point  is  exceedingly  inter- 
esting, not  only  on  account  of  the  great  exposure  of  rock,  but  also  in  consequence  of 
the  foldings  and  contortions  which  have  iMten  produced  iu  the  stratified  rocks  at  the 
time  of  the  intrusion  of  the  igneous  rocks. 

The  prevailing  rock  is  a  very  decomposable  amphibolic  gneiss,  passing*into  a  highly- 
ferragiDons  mica  slate,  green,  brown,  and  reddish  gray  in  different  localities,  and  asso- 
ciated also  with  a  very  Tight-colored  granitic  gneiss.  These  rocks  all  have  a  vertical 
dip,  and  are  compressed  by  lateral  force  into  iilmost  every  possible  wave-like  form. 
Between  the  layers  of  gneiss,  veins  of  feldspathic  granite  from  6  inches  to  25  feet  in  width 
hsTe  intruded  at  intervals,  and  at  many  points  overlie  for  a  long  space  the  vertical 
edges  of  the  gneiss.  Some  of  the  veins  are  porphyritic.  The  direction  of  the  plane 
of  stratification  is  northwest  and  southeast. 

Nnmerons  veins  of  quartz  and  of  feldspar,  from  an  inch  to  an  inch  and  a  half  in  width, 
traverse  both  the  stratified  and  intrusive  rocks,  and  have  a  northeast  and  southwest 
direction.    Camped  one  mile  below  the  commencement  of  the  rapids. 

October  11. — There  is  a  fine  display  of  gneiss  on  an  inland  opposite  our  camp.  It  is 
a  gray-colored,  very  fine-grained,  compact  rock,  with  a  few  regular  crystals  of  feldspar 
Uisseainated  through  it,  bearing  east-northeast  and  west-southwest,  with  a  dip  south- 
east of  19<^.  It  is  traversed  by  many  granitic  veins  following  the  curvatures  of  the 
strata,  and  these  veins  are  traversed  in  turn  by  veins  of  quartz  from  half  an  inch  to 
an  inch  wide,  having  a  northeast  and  southwest  direction.  The  gneiss  is  overlaid  for 
A  considerable  space  at  many  points  by  a  very  fine-grained,  reddish-colored  granite. 

Aboot  two  miles  below  Conant's  Rapids,  and  about  one-fourth  of  a  mile  below  the 
mouth  of  Plover  River,  the  gneiss  is  again  exposed,  bearing  northeast  and  southwest, 
^ith  a  dip  of  45^  southeast.  There  is  no  bending  of  the  strata  at  this  place,  nor  did 
I  observe  any  intrusive  rock.  Below  the  mouth  of  Plover  River  the  drift-banks  rise 
on  the  east  side  of  the  Wisconsin  to  the  height  of  30  and  50  feet  above  the  level  of  the 
v>ter,  and  at  the  bends  of  the  river  sand-slides  occur  precisely  like  those  se^n  on 
^ippewa  River,  some  of  which  are  more  than  half  a  mile  in  length.  Very  few  peb- 
bles are  mixed  with  the  sand.  The  country  is  a  rolling  sand  plain,  with  a  few  pine 
boshes  and  dwarf  oaks  scattered  over  it. 

The  next  exposure  of  rock  is  at  the  commencement  of  the  Grand  Rapids,  about  12 
miles  below  the  mouth  of  Plover  River.  These  rapids  are  9  miles  long.  Their 
l^nndeur  consists  not  in  cascades  or  bold  escarpments,  but  in  their  length  and  the 
KTeat  namber  of  low,  picturesque  rock  islands,  covered  with  trees,  which  dot  the 
nver  and  divide  it  into  numerous  narrow  channels  or  chutes.  The  rock  is  a  verv^com- 
P>ct  feldspathic  gneiss,  with  occasional  wide  veins  of  granite  traversing  it,  gradually 
annming  a  true  porphyiitic  character  about  the  middle  of  the  rapids,  and  toward 
|n«ir  termination  merging  into  a  gneissoid  granite,  and  finally,  at  the  village  of  Grand 
^ids,  into  a  fine-grained,  reddish-colored  granite  of  precisely  the  same  character  with 
^At  which  overlies  the  gneiss  at  Conant's  Rapids.  The  bearing. of  the  rocks  is  east- 
iM)ftheast  and  west-southwest. 


^^^BVOmS     ON     THE     HEADWATERS    OF     THE     SAINT     CROIX    AND 
CniPPEWA  RIVERS  TO  PROMOTE  NAVIGATION   OF    THE   MISSISSIPPI 

BlYBB. 

United  States  Engineer  Office, 

Saint  Paul,  January  23,  1878. 

General  :  I  have  the  honor  to  acknowledge  the  receipt  of  letter  from 
jour  office,  dated  January  2, 1878,  inclosing  Public  Kesolution  No.  2,  of 
the  present  Congress,  and  directing  me  to  report  on  the  subject  of  the 
exteut  and  practicability  of  constructing  reservoirs,  &c.,  at  the  head- 
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waters  of  the  Saint  Croix  and  Chippewa  Kivers  from  such  information 
a8  I  might  have  in  my  possession  or  could  collect. 

The  only  information  I  have  is  derived  from  the  United  States  land- 
survey  maps,  and  from  conversations  with  persons  who  have  gone 
through  the  country. 

1.— THE  SAINT  CROIX  RIVER  ABOVE  SAINT  OiOIX  PALLS. 

The  Saint  Croix  Biver  above  the  Saint  Croix  Falls  drains  an  area  of 
6,000  square  miles. 

The  principal  tributaries  that  enter  from  the  right  bank  of  the  river 
are  the  Snake  liiver,  which  drains  an  area  of  1,100  square  miles,  and  the 
Kettle  Eiver,  which  drains  an  area  of  936  square  miles. 

The  tributaries  from  the  south  are  the  Yellow  River,  which  drains  an 
area  of  360  square  miles,  and  the  Namekagon  liiver,  which  drains  an 
area  ot  008  square  miles. 

The  river  is  made  up  of  rapids  and  intermediate  reaches  of  slight 
slope.    At  the  rapids  it  flows  generall}'  o^er  rock  in  place. 

The  average  rainfall  is  a  little  more  than  30  inches,  or  over  the  whole 
area, 418,131,000,000  cubic  feet.  Owing  to  the  area  drained  being  for  the 
most  part  wooded,  the  evaporation  is  probably  a  minimum,  and  it  may 
be  assumed  that  quite  40  per  cent,  of  the  rain^fall  passes  over  Saint 
Croix  Falls,  which  would  give  a  mean  flow  per  second  for  the  year  of 
5,300  cubic  feet;  4,000  cubic  feet  per  second  gives  a  good  stage  of  navi- 
gation below  the  falls,  and  could  this  be  made  constant  it  would  be  of 
great  benefit  to  the  Saint  Croix  and  the  Mississippi  River. 

It  is  asserted  by  lumbermen  that  there  are  numbers  of  places  where 
large  reservoirs  may  be  constructed,  but  only  an  instrumental  examina- 
tion can  determine  the  matter. 

The  amount  and  character  of  the  lands  that  would  be  submerged  can 
only  be  determined  after  the  sites  tor  the  reservoirs  are  chosen. 

An  examination  to  determine  the  practicability  of  creating  reservoirs 
would  cost  as  follows : 

1  assiBtant  enfi^iDeer,  8  months,  at  $200 $1,600  00 

7  laborers,  5  mouths,  at  $50 1,750  00 

Subsistence,  5  months,  at  $105 525  00 

Transportation,  5  months,  at  $100 500  00 

4,375  00 
Add  lO.per  cent,  for  contingencies 437  50 

4. 812  50 
2.— CHIPPEWA  BIYES. 

The  Chippewa  River  above  Chippewa  Falls  drains  an  area  of  country 
of  5,600  square  miles.  It  has  many  small  tributaries.  The  only  large 
one  is  Flambeau  Eiver,  which  enters  from  the  east  in  township  33,  range 
f  west.  At  the  headwaters  of  the  Chippewa  and  Flambeau  Rivers  are 
many  lakes,  which  are  natural  reservoirs,  but  as  they  are  at  the  extreme 
headwaters  they  cannot  be  enlarged,  as  they  do  not  drain  each  any 
sufficient  area  ti*om  which  to  collect  water.  There  are  several  falls  or 
rapids  on  these  streams  between  which  the  rivers  have  very  gentle 
slopes.  The  country  is  generally  wooded,  large  bodies  of  pine  woods 
are  still  standing.  The  lumbermen  have  built  several  dams  on  the  river 
for  storage  of  water  for  the  purpose  of  driving  logs  at  low  stages  down 
the  river.  These  dams  have  been  of  great  use  to  them,  and  they  assert 
that  there  are  many  places  where  good  reservoirs  can  be  constructed. 
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It  ^onld  be  worth  while  to  examine  the  two  large  tribntaries  of  the 
Ch\\>l>6wa  River  that  enter  it  below  Chippewa  Falls,  the  Menominee  or 
Hed  Cedar  from  the  west,  and  the  Ban  Claire  fh)m  the  east,  the  former 
draiuiD^  1,152  and  the  latter  S64  sqnare  miles  of  land. 

The  Chippewa  Biver  is  subject  to  great  floods  and  very  low  stages  of 
irater,  and  it  wonld  be  well  worth  while  to  examine  the  stream  and  its 
tribotaries  for  the  parpose  of  determining  whether  its  flow  cannot  be 
governed. 

The  total  area  drained  by  the  Chippewa  Biver  is  aboat  8,000  sqnare 
miles,  and  as  there  is  at  least  a  rainfall  of  30  inches,  there  would  be, 
snpposiDg  that  but  i  of  the  rainfall  reached  the  month,  a  mean  discharge 
of  5,900  cubic  feet  per  second  ;  3,500  cubic  feet  per  second  will  give  an 
excellent  stage  of  water  on  the  Chippewa,  and,  if  this  flow  could  be 
maiDtaioed  and  the  remainder  could  be  stored  up,  it  would  do  much  to 
ameliorate  navigation  at  extreme  low  water  on  the  Mississippi  Biver. 

The  practicability  of  constructing  the  reservoirs,  and  the  amount  and 
character,  can  only  be  determined  by  an  examination  of  the  river  and 
itsbauks.    The  cost  of  such  an  examination  would  be  about  the  same 
as  above  given  for  the  Saint  Cioix  Biver,  or  $^4,812. 
Very  respectfully,  your  obedient  servant, 

F.  U.  FABQUHAE, 

Major  of  Engineers^ 
Brig.  Gen.  A.  A.  Humphbets, 

Chiefo/JEngineerSj  U.  8.  A. 


Appendix  C  C. 

BEPORTS    ON    TBANSPOBTATION-BOUTES    TO    TEE    8EA- 

BOABD. 

00    I. 

SECOND  SUBDIVISION  OF  THE  MISSISSIPPI  TRANSPORTATION-ROUTE. 

PRELIMINABY  BBPOET  OP  MA  JOB    P.  U.  PABQUHAB,  COBPS  OP  ENOI- 

NEEBS. 

United  States  Engineeb  Ofpice, 

8aint  Pauly  Jfinn.,  February  4, 1875. 

General.  :  I  have  the  honor  to  make  the  following  preliminary  report 
of  the  results  of  an  examination  of  the  sites  for  reservoirs  at  the  head- 
waters of  the  Mississippi  Biver. 

This  examination  was  made  by  a  party  under  the  charge  of  Assistant 
"^•^t  Skinner,  who,  notwithstanding  the  shortness  of  the  season  and 
the  great  difficulties  of  the  ground,  by  his  intelligent  working  and  en- 
^^SJ)  was  enabled  to  gather  all  the  necessary  data  called  for  by  Con- 
^ess,  and  leaves  no  doubt  that  large  reservoirs  may  be  constructed, 
which  will  retain  the  waters  which  prove  often  disastrous  during  fresh- 
^tS)  and  will  furnish  water  at  times  when  usually  there  is  too  little  for 
iiavigation.  It  is  to  be  regretted  that  no  observations  have  been  carried 
^?  to  determine  accurately  the  annual  rainfall  in  the  region  above,  and 
discharge  of  the  river  at  Pokegama  Falls.  The  nearest  post  at  which 
^^y  continuous  records  of  rain  and  snow  fall  have  been  kept  is  Fort  Bip- 
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ley.  *  It  is  believed,  however,  that  the  rain-fall  above  Pokegaina  Falls  is 
in  excess  of  that  taken  as  the  basis  for  the  computdtions.  The  season 
was  a  favorable  one  for  the  survey,  as  there  was  an  average  low-water 
stage,  and  at  no  time,  save  a  few  days  in  October,  was  tbere  any  ob- 
struction to  navigation  on  the  Mississippi  Kiver  between  Keokuk  and 
Saint  Paul.  The  steamboats  made  their  trips  without  any  great  trouble. 
The  field-work  consisted,  1st,  in  a  tested  line  of  levels,  commencing  at 
the  mouth  of  Crow  Wing  Eiver,  running  thence  by  road  to  Leech  Lake, 
and  thence  to  the  other  lakes,  and  down  the  Mississippi  to  place  of  com- 
mencement; 2d,  meanders  of  the  lakes  and  rivers,  wherever  the  United 
States  land  surveys  had  not  been  made;  3d,  careful  gaugings  of  the 
rivers;  and,  4th,  a  transit-line  along  the  river,  and  detail  survey  of  Po- 
kegama  Fails. 

I.— DESORIPTION  OF  COUNTRY  AT    HEADWATERS    OP  THE  MISSISSIPPI 

RIVER. 

The  Mississippi  has  its  sources  near  Lake  Itasca,  in  Beltrami  County, 
Minnesota. 

From  thence  it  flows  northerly,  and  commences  a  great  bend  until  it 
enters  Cass  Lake  from  the  northwest,  135  miles*  from  Lake  Itasca,  in 
which  distance  it  falls  172  feet. 

Tbe  river  runs  through  many  small  lakes,  and  its  banks  are  generally 
wooded.  Cass  Lake  is  an  irregular  sheet  of  water,  1,318  feet  above 
the  sea,  and  has  an  area  of  thirty-one  and  six-tenths  square  miles.  The 
L)anks  are  from  10  to  20  feet  high.  From  Cass  Lake  to  Winnibigoshish 
Lake  the  distance  is  about  twenty  miles,  and  the  river  falls  10  feet. 
Lake  Winnibigoshish  is  a  round  sheet  of  water,  surrounded  generally  by 
high  banks  covered  with  timber.  It  has  a  surface-area  of  seventy- 
eight  and  a  half  square  miles.  Just  below  its  outlet  the  river  flows 
between  high  banks  only  1,000  feet  apart — a  very  favorable  location  for  a 
dam.  About  two  miles  below  Winnibigoshish  Lake  the  river  widens  out 
into  Little  Winnibigoshish  Lake,  which  is  about  one  and  a  half  miles  long 
and  three-quarters  of  a  mile  broad.  From  Little  Winnibigoshish  to  the 
junction  with  Leech  Lake  Eiver,  the  river  flows  through  a  broad  savanna 
from  1,000  to  5,000  feet  wide,  and  is  very  tortuous.  There  are  no  ob- 
structions to  navigation,  except  four  miles  below  the  outlet  of  Little 
Winnibigoshish,  where  there  are  a  few  bowlders  in  the  river  between 
Winnibigoshish-  and  Pokegama  Fall.  There  is  a  fall  11.1  feet  from  the 
lake  to  the  junction  of  Leech  Lake  Eiver,  a  distance  by  river  of  twenty- 
five  miles.  From  the  junction  to  Pokegama  Falls,  a  distance  of  forty- 
five  miles,  tbe  river  falls  only  13§  feet,  and  flows  through  high  reeds  and 
rice-fieUls  in  a  most  tortuous  way.  At  White  Oak  Point  the  banks  of 
the  river  separate  to  a  width  of  more  than  two  miles,  and  the  space  not 
filled  by  the  current  of  the  river  is  a  vast  reed  field.  Leech  Lake  is  an 
irregular  sheet  of  water,  with  a  surface-area  of  one  hundred  and  ninety- 
five  square  miles.  It  lies  just  south  of  Cass  and  Winnibigoshish  Lakes, 
and  is  separated  from  them  by  a  ridge  30  feet  high.  Its  outlet  is  the 
Leech  Lake  Eiver,  which  connects  it  with  the  Mississippi. 

The  distance  between  Leech  Lake  and  the  .Mississippi  Eiver  is  about 
thirty-five  miles,  and  the  fall  13.555  feet.  The  river  is  very  tortuous, 
and  flows  back  and  forth  between  its  banks  through  high  reeds  and  rice- 
fields.  About  four  miles  above  its  mouth  it  widens  out  into  a  vast  rice- 
field,  called  Mud  Lake. 

"See  Nicollet's  report,  Hoase  Doc.  S5,  Twenty-eighth  Congrees,  second  session. 
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At  Poke^ma  Falls  the  river  falls  over  a  ledge  of  sandstone.  The 
Btoue  is  a  metamorpbic  rock  (qaartzite),  and  seems  well  fitted  for  baild- 
lug  purposes.  The  fall  here  is  14  feet  in  a  distance  of  880  feet  About 
three  miles  above  Pokegama  Falls  is  the  oatlet  of  Pokegama  Lake. 

The  water-sarfiioe  of  this  lake  is  only  2.6  teet  above  the  water-surface 
jast  above  Pokegama  Falls.  The  lake  has  a  surface-area  of  fifteen  and 
two-thirds  square  miles.  The  banks  are  generally  high,  except  at  the 
soatbeast  end  and  where  the  dividing  ridge  between  it  and  the  Missis- 
sippi River  is  ouly  8  feet  above  the  lake.  This  low  place  is  about  one 
mile  long,  and  the  ridge  is  of  sand.  Any  break  through  this  ridge  would 
be  disastrous,  as  the  fall  is  30  feet  to  the  Mississippi  in  only  three  miles' 
(listance.  Twenty-five  miles  above  Pokegama  Falls  the  Vermillion  River 
enters  from  the  south.  Just  below  its  mouth  the  banks  of  the  Missis- 
sippi Biver  are  high  and  close  together,  and  makes  a  good  place  for  a 
dam.  The  whole  country  in  the  vicinity  of  the  Mississippi  River  and 
the  above-described  lakes  are  densely  wooded  with  Norway  pine,  on  the 
highest  ground,  and  a  large  amount  of  sugar  and  hard  maples,  birch, 
and  poplar. 

These  ridges  traverse  great  tamarack-swamps  and  quaking  bogs.  The 
soil  is  generally  sandy,  but  clay  here  and  there  crops  out  iu  the  banks, 
and  QDdoubtedly  underlies  a  great  part  of  the  basin. 

II. — SITES  FOR  RESERVOIRS. 

In  considering  the  sites  for  reservoirs,  I  will  commence  at  Pokegama 
^hHs  and  consider  the  several  available  cues  iu  their  order,  proceeding 
op  stream. 

1.  Pokegama  Falls. — ^Tiie  height  to  which  a  dam  may  be  built  at 
Pokegama  Falls  is  regulated  by  that  of  the  water-shed  between  its 
tibntaries  and  the  Mississippi  below  it.  On  examining  the  general  map 
of  the  country  (sheet  2  of  the  accompanying  drawings),  it  will  be  seen 
that  the  lowness  of  the  dividing  ridge  at  the  southeast  end  of  Pokegama 
I^ke  will  prevent  any  high  dam  from  being  built  at  Pokegama  Falls. 

Assistant  Skinner  reports  that — 

Pokegama  Lake  has  a  iinrface-area  of  fifteen  and  two-thirds  square  miles.  It  is 
Mostly  ttarrouuded  by  high  laud,  fram  '2S>  to  150  feet  in  height,  bat  ai  the  southeast  ex- 
treoiity  of  the  eastern  arm  of  the  lake  there  is  a  depredsion  of  abont  one  mile  in 
JeDgtb,  which  is  bat  8  feet  above  the  level  of  the  lake.  It  is  the  dividing  ridge 
Wween  the  waters  tributary  to  Pokegama  Lake  and  those  running  eastward  into  toe 
Hidsissippi,  and  is  but  250  feet  in  width  where  the  water-line  of  the  lake  wonld  be  if 
nised  6  feet.  Tbe  small  lake  (marked  b  on  sheet  2,  aocompanying  tracing)  is  6  feet 
above  Pokegama  Lake.  There  is  no  bank  between  it  and  the  latter,  which  is  distant 
from  it  about  500  feet.  On  the  eastern  bank  of  this  lake  the  ridge  spoken  of  rises  2 
feet,  continuis  at  this  elevation,  or  nearly  so,  for  250  feet,  and  then  falls  into  a  lake 
^  feet  wide  and  only  2^  feet  above  Pokegama,  and  3^  feet  below  the  small  lake. 

The  waters  of  this  lake  flow  eastward  into  the  Mississippi.  The  soil  is  loose  and 
aandy,  and  there  is  no  evidence  of  any  rock  in  place  near  that  locality.  Immediately 
00  the  east  side  of  the  ridge  are  marshes,  through  which  streams  flow  directly  into  the 
Mississippi  at  the  poiut  marked  c  on  tracing. 

It  would  not  be  prudent,  without  a  long  dam  on  this  rid^,  extending  to  the  high 
land  on  either  side,  to  raise  the  lake  more  than  6  feet  above  its  level  of  this  autumn, 
as,  in  case  of  unusually  high  water,  there  may  be  risk  of  its  finding  its  way  across  the 
ridge ;  and  once  started,  it  would  soon  wear  away  the  looee  soil,  form  a  new  river,  and 
partially  drain  Pokegama  Lake. 

A  dam  raising  the  water  at  Pokegama  Falls  7  feet  would  flow  back- 
water over  an  area  of  twenty-three  and  sixty -one  one-hnndredths  square 
miles,  with  an  average  depth  of  5.7  feet. 

2.  The  first  place  above  Pokegama  Falls  at  which  it  is  practicable  to 
dam  the  Mississippi  for  constructing  a  reservoir  is  just  below  the 
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mouth  of  the  Yermillion  River.  Here  the  bauks  are  from  15  to  20  ft 
high,  and  approach  each  other  to  a  distance  of  850  feet  A  dam  at  tl 
point  raising  the  water  aboat  10  feet  wonld '  form  a  large  reserv< 
backing  the  water  over  the  extensive  marshes  near  White  Oak  Poi 
and  into  Ball-Glob  Lake.  This  would  give  a  reservoir  of  about  tbir 
four  and  a  half  square  miles  with  an  average  depth  of  6  feet. 

3.  A  dam  just  below  Mud  Lake,  on  the  Leeeh  Lake  River,  cpuld    Lf^ 
built  that  would  raise  the  waters  of  Mud  Lake  6  feet  over  a  surfae^' 
area  of  seventeen  and  a  fourth  square  miles. 

4.  Leech  Lake, — ^Tbis  lake  has  a  surface-area  of  one  hundred  ani^ 
ninety-four  and  four-tenths  square  miles.    Its  outlet  is  very  difficult  tt7 
dam  favorably  or  economically,  4,000  feet  being  the  shortest  distance 
between  the  high  banks  at  any  desirable  point. 

At  the  point  marked  e,  a  dam  might  be  built  that  would  raise  the 
surface  of  the  lake  6  feet  were  it  necessary,  but  the  scarcity  of  the  sap- 
ply  for  so  large  an  area  renders  the  raising  of  its  surface  more  than  5 
feet  useless,  as  will  afterward  appear. 

5.  Cass  and  Winnibigoshish  Lakes. — The  latter  lake  has  a  surface-area 
of  seventy-eight  and  a  half  square  miles.  It  can  be  readily  raised  10 
feet  above  its  ordinary  level  by  a  dam  at  its  outlet.  The  fall  from  Cass 
Lake  to  this  is  10  feet,  so  that  the  water  would  in  fact  be  backed  up 
into  the  former.  No  dam  will  be  necessary  at  Lake  Gass,  as  the  lower 
lake  can  retain  all  its  discharge.  The  location  for  a  dam  is  favorable, 
the  banks  being  high  on  either  side,  and  not  more  than  1,000  feet  apart. 

Area  of  waier'$ked$  of  affluen1$  qf  Mi98i$9ippi  River  above  the  Falle  tf  Saint  Anthonif, 

Name  of  basins :  ■qoare  miles. 

Mississippi  Ri ver,  above  ontlet  of  Winnibigoshish  Lake 1, 892 

Leech  LaKP,  alK>ve  its  ontlet 1,001 

MimiHsippi  River,  betuveen  Pokegama  Falls  and  outlets  of  Leech  and  Winni- 
bigoshish Lakes 772 

Prairie  River  aud  left  bank  of  the  Mississippi  River  to  Wild  Swan  River  . ..  365 

Wild  Swan  River 477 

Left  bank  of  Mississippi  River  to  mouth  of  Sandy  Lake  River 78 

Right  bank  of  Mississippi  River  from  Pokegama  Falls  to  Willow  River 166 

Sandy  Lake 502 

Left  bank  of  Mississippi  River  and  Rice  River 360 

Willow  River 549 

Right  bank  of  Mississippi  River  to  Pine  River 154 

Pine  River 788 

Right  bank  of  Mississippi  River  to  Crow  Wing 144 

Ijtt't  bank  to  a  point  opposite  mouth  of  Crow  Wing  River 481 

Crow  WiBg  River 3,562 

Left  bank  of  Mississippi  River,  opposite  Crow  Wing,  to  Fort  Ripley 157 

Left  bank,  opposite  Fort  Ripley,  to  Platte  River 102 

Platte  River 401 

Little  Rock  River,  and  left  bank  of  Mississippi  River,  to  Sauk  Rapids 121 

Little  Elk,  and  right  bank  of  Mississippi  River,  to  Swan  River 223 

Swan  River Id2 

Swan  River  to  Sauk  River 414 

Sauk  River 981 

Right  bank  of  Mississippi  River,  from  Saint  Cloud  to  Crow  River,  including 

Clearwater  River 434 

Left  bank,  from  Sauk  Rapids  to  Elk  River 55 

Elk  River 630 

Crow  River 2,961 

Rum  River 1,542 

Right  bank  of  Minsissippi  River,  from  Crow  River  to  Saint  Anthony's  Falls,  155 

Coon  and  Rice  Rivers 254 

Total  amount 19.903 
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tn.^ AMOUNT  OF  WATER  TO  BE  RETAINED  BY  THE  ABOVE-DESCRIBED 

RESERVOIRS. 

Tbe  data  for  the  calculation  of  the  rain  fall  are  baaed  on  the  average 
.   of  the  observed  rain -fall  for  sixteen  years,  made  at  Fort  Bipley.    This 
average  amount  is  25  inches  per  year.    The  observed  rainfall  and 
snow-fall  for  1874  amounted  to  abont  35  inches.    From  the  gaugings 
of  the  Mississippi  River  at  Sauk  Rapids,  and  by  means  of  comparison 
^ith  the  gange  at  Saint  Paul,  it  was  ascertained  that  41  per  cent  of 
the  computed  rain-fall  over  the  water-shed  above  Sauk  Rapids  was 
discharged  at  that  point.    In  the  absence  of  more  extended  observa- 
tions, it  may  safely  be  assumed  that  there  passes  over  Pokegama  Falls 
atleast  33  per  cent,  of  the  entire  rain  fall  over  the  area  above  it.    The 
leservoirs  and  their  water-supply  are  as  follows: 

1.  Lake  Winnibigoshinh.— This  lake  has  a  water  shed  of  52,746,019,920 
square  feet.  One  third  of  the  rain-fall  would  give  a  volume  of  36,6J9,- 
1HO,500  cubic  feet.  A  dam  would  be  required  here  not  less  than  14  feet 
high. 

2.  Leech  Lake.-^Th'iB  lake  has  a  total  water-shed  of  27,906,278,400 
Bqaare  feet.  Taking  8^  inches  as  the  depth  of  water  that  can  be  gath- 
ered in  and  discharged  annually  from  this  water-shed,  we  would  have  a 
supply  of  19,379,359,983  cubic  feet.  This  would  require  a  dam  of  not 
less  than  4  feet  above  the  present  level  of  the  lake. 

3.  Mud  Lake. — We  have  here  a  gathering-ground  of  4,460,544,000 
square  feet,  which  would  furnish  3,097,600,000  cubic  feet  of  water.  To 
hold  this  would  require  a  dam  at  least  6  feet  above  the  level  of  the 


4.  Vermillion  River, — Area  of  water-shed,  12.071,346,800  square  feet ; 
amoant  of  available  rainfall,  8,382,879,722  cubic  feet,  which  would  re- 
.  qoire  a  dam  at  least  10  feet  high. 

0.  Pokegama  Falls. — Area  of  water -shed,  4,990,223,600  square  feet ; 
amoQDt  of  available  rainfall,  3,465.433,052  cubic  feet.  Now  the  highest 
that  the  water  can  be  raised  at  Pokegama  Falls  above  the  level  of 
last  October  is  7  feet.  This  would  create  a  reservoir  of  3,886,290,794 
cubic  feet  capacity.  Total  amount  of  watershed  above  Pokegama 
Falls,  3,365  square  miles;  total  assumed  quantity  of  rainfall  available, 
70,954,453,257  cubic  feet. 

Tbe  Sandy  Lake,  Pine  River,  Oull  Lake,  and  Mille  Lacs  regions  were 
also  visited  for  the  purpose  of  determining  their  values  as  holding- 
grounds  for  surplus  water. 

6.  Sandy  Lake. — Sandy  Lake  is  a  very  irregular  sheet  of  water,  sur- 
roonded  for  the  most  part  by  sand-dunes.  Its  outlet  is  very  broad,  and 
would  make  the  erection  of  a  dam  very  costly,  as  the  water  would  un- 
doubtedly sweep  through  the  sand-banks  if  the  surface  of  the  lake  was 
raised.  The  Sandy  Lake  River,  its  outlet,  is  a  very  tortuous  stream  at 
low  water.  The  high  water  is  due  to  the  high  water  of  the  Mississippi 
River,  which  backs  the  water  up  into  Sandy  Lake. 

7.  A  good  storage-ground  for  water  was  found  on  the  Pine  River. 
(See  Detail  Map  No.  3.)  Pine  River  runs  through  a  series  of  connecting 
lakes.  Just  below  Cross  Lake  there  is  a  good  place  to  build  a  dam. 
The  water-shed  above  the  outlet  of  Cross  Lake  has  an  area  of  five  hun- 
dred and  fifty-one  square  miles.  Estimating  the  annual  rain-fall  at  25 
inches,  and  that  8^  can  be  relied  upon,  there  will  result  a  total  discharge 
per  year  of  10,752,698,880  cubic  feet.  The  banks  of  the  lakes  are  gen- 
erally high,  and  have  a  surface-area  of  491,301,043  square  feet.  If  it 
were  desirable  to  hold  all  the  above  water,  it  would  require  a  dam  24 
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feet  high,  but  from  present  information  it  woald  not  be  practicable  i^ 
construct  so  high  a  dam.    An  additional  dam  at  the  month  of  Whir^" 
fish  Lake  might  be  constructed,  20  feet  high,  and  the  other  at  the  ont^ 
let  ot  Cross  Lake,  12  feet  high.   The  latter  dam  would  create  a  reservoir 
of  4,913,000,000  cubic  feet  capacity,  which,  during  the  low-water  seasoa 
of  the  Mississippi  Biver,  August,  September,  and  October,  would  fur- 
nish 630  cubic  feet  per  second. 

8.  The  system  of  lakes  of  which  Oull  Lake  is  the  center  (see  Detail 
Map  No.  2),  and  which  discharge  tbeir  waters  into  the  Grow  Wiug 
Kiver,  through  the  Gull  Lake  Biver,  form  an  excellent  storage  for 
water. 

The  discharge  of  Oull  Lake  River  was,  on  the  10th  of  November  last, 
330  feet  per  second.  The  area  of  the  water-shed  of  the  Oull  River 
above  the  outlet  of  O all  Lake  is  7,582,924,800  square  feet,  and  assuming 
that  one-third  of  the  annual  rain-fall  can  be  collected  in  the  reservoirs 
and  discharged  therefrom,  we  would  have  5,265,920,000  cubic  feet.  The 
area  of  Oull  and  adjacent  lakes  that  can  be  used  for  storage  purpose  is 
501,841,200  square  feet,  on  which  the  water  can  be  stored  for  an  average 
depth  of  10  feet,  and  223,027,200  square  feet,  on  which  an  average  depth 
of  5  feet  can  be  stored,  giving  a  total  capacity  of  6,133,548,000  cubic 
feet.  A  dam  12  feet  high  can  be  easily  constructed  to  obtain  the  above 
capacity  of  reservoir. 

9.  Mille  Lacs, — This  is  a  large  lake,  of  one  hundred  and  ninety-eight 
square  miles  in  area.  (See  Detail  Map  No.  4.)  It  is  the  source  of  Rum 
River,  which  enters  the  Mississippi  River  at  Anoka. 

There  is  a  good  location  for  a  dam  at  its  outlet.  Area  of  water-shed, 
12,405,888,000  square  feet ;  quantity  of  water,  8,684,121,600  cubic  feet 
Supposing  that  this  whole  amount  could  be  stored,  it  would  only  raise 
the  lake  1.3  feet. 

The  lumbermen  have,  from  time  to  time,  built  temporary  dams  to  aid 
them  in  getting  ahead  of  water  which,  when  the  dam  was  broken  away, 
would  carry  their  logs  down  the  Rum  River  to  the  Mississippi. 

There  may  be  some  points  on  the  Prairie  Deer  Lake  and  Crow  Wing 
Rivers  that  might  be  available  for  storing  water. 

To  make  a  recapitulation  of  the  above  reservoirs : 


BeMrvoir. 


Winnibifcoshish  Lake 

Leech  Lake 

Mad  Lake ^ 

Vermillion  RiTer 

Pokegauia  Fulls 

Total  above  Pokegama 

Pine  River 

Gull  Lake 

MilleLaca 

Total 


Area  of  wa- 
ter-shed. 


Sq.  miU9. 

1.^92 

1,001 

161 

433 

179 


3.665 
551 
978 
444 


4,933 


Total  water. 


Oubie/eet 
36, 6«,  180, 50O 
19.379.35».983 
3.007,600.000 
8. 38;S.  879, 7tt 
3,  465,  433,  OSS 


70,954.453.357 

10.  667, 3S3, 750 

5, 365, 930. 000 

8, 684, 131. 600 


95, 571, 84S,  607 


For  ])nrposea  of  navigation  between  Pokegama  Falls  and  the  mouth 
of  the  Prairie  Biver  there  is  required  2,474  cubic  feet  per  second  from 
May  1  to  December  l,or  for  214  days,  which  will  require  a  reduction  of 
the  above  amount  of  water  by  45,743,370,400  cubic  feet,  leaving  availa- 
ble for  distribution  at  times  of  low  water,  49,828,577,907  cubic  feet. 

Kow  there  is  a  good  stage  of  water  on  the  Upper  Mississippi  Biver  to 
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^\nt  Paul,  when  the  amoant  of  water  passing  Saiut  Paul  is  12,000  cabic 
feet  per  second. 

The  extreme  low-water  flow  of  the  Minnesota  River  is  800  feet  per 
secoDd.  The  low- water  flow  at  the  Falls  of  Saint  Anthony  during  1874, 
exclasive  of  the  low- water  flows  from  the  country  above  (lescribed  as 
gatheriug-grounds  for  reservoirs,  was  26  per  oeut.  of  the  mean  flow  duo 
U)  the  entire  rain-fall.  As  this  percentage  would  not  change  very  much, 
we  may  compute  the  low-water  flow  at  8aiut  Panl  to  80i)  cubic  feet  -f 
(26  per  cent,  of  27,547*)  +2,500  cubic  feet  to  be  uniformly  discharged 
over  Pokegama  Fdlls=:  10,4t>2  cubic  feet  per  second.  Now  this  low  water 
never  obtains  before  July  1,  generally  not  before  August  15;  so,  suppos- 
iDg  that  the  low  water  continues  from  July  1  to  December  1,  or  153 
dayg,  it  would  only  require  a  total  of  20,331,129,600  cubic  feet  additional 
to  be  discharged  from  the  reservoirs,  not  one-hal  i  of  the  above  storage. 
The  mean  annual  rain-fall,  25  inches,  is,  I  think,  quite  small. 

The  following  are  the  observed  rain-falls  at  Fort  Bipley  for  the  past 
three  years : 

im 34.02  inchee. 

1W2 .%  09  iDchea. 

1«73 40.78  iuchee. 

1374,  United  Stotessif^oal.Sainl  Paul 35.00  inches. 

The  reservoirs  should  be,  if  possible,  large  enough  to  hold  two  sea- 
sons' water,  for  should  there  be  a  succession  of  high-water  years,  they 
are  likely  to  be  followed  by  one  or  more  low  water  years,  and  then  the 
reservoirs  will  come  into  play.  Further  explorations  at  the  headwaters 
of  the  Prairie,  Willow,  and  Crow  Wing  Bivers  may  develop  good  sites 
for  storing  water.  Tbe  Pokegama  Falls  reservoirs  may  be  supple- 
mented by  a  dam  at  the  outlet  of  Bass  Lake^  should  a  favorable  site  be 
found,  and  it  is  possible  that  a  large  reservoir  can  be  created  by  dam- 
ming the  outlet  of  Deer  Lake. 

IV. — GHABAGTEB  OF  CONSTEUCTION  FOE  DAMS. 

Except  at  Pokegama  Falls,  where  a  masonry-dam  can  be  constructed,. 
the  proposed  dams  will  be  built  of  timber  and  earth.  The  conditions 
to  be  observed  in  their  construction  are,  1st,  that  the  apertures  at  low 
water  shall  be  equal  to  the  low-water  section  of  the  river,  so  that  t\\^ 
reservoirs  can  be  drained  a«  low  as  possible;*  2d,  that  the  dams  shall  be 
^  high  as  the  adjacent  banks  and  dividing  ridges  between  the  proposed 
feserroirs  and  the  river  below  will  permit  of;  3d,  that  where  dams  can- 
not be  built  high  enough  to  retain  more  than  the  highest  stage  of  water, 
a  sofficient  weir  be  made  to  make  the  dam  bafe ;  and,  4th,  that  the  dams 
should  be  strong  enough  to  resist  any  presumable  pressure,  and  compact 
6U0Qgh  to  prevent  any  i)ossibility  of  percolation. 

From  the  showing  of  clay  in  the  river-banks,  it  is  hoped  that  it  may 

befoQud  underlying  the  sites  of  the  proposed  dams.    If  it  is,  the  mode 

of  coustructing  the  dams  will  be  to  drive  two  lines  of  sheet-piling  the 

entire  length  of  the  dam,  reaching  down  to  the  clay ;  after  they  are 

driven,  to  dredge  out  the  material  between  them  until  the  clay  is  reached, 

and  then  to  fill  up  with  a  clay -puddle  to  the  wood- work,  and  up  to  the  top 

of  tbe  earth  embankment,  when  one  is  used.    Tbe  lower  slopes  of  the 

embankments  to  be  1  to  I,  and  the  upper,  2  to  1 ;  the  wood  work  to  rest 

on  a  grillage  which  rests  on  piles.    It  will  consist  of  a  floor  of  12  by  12 

inch  timber,  resting  on  the  grillage,  and  extending  from  above  the  piers 

*  Low-water  flow  for  25  ioches  of  raiu-fall. 

H.  Ex.  49 2 
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to  20  feet  below  thein.  On  this  floor  will  be  the  piers,  the  intervals  be- 
tween them  forming  the  sluices  through  which  the  water  will  be  dis- 
charged. The  piers  will  be  built  of  12  by  12  inch  timber,  and  will  be  6 
by  12  feet  at  top ;  the  upper  slope  being  1  to  1,  with  an  angle  on  the 
upper  face  to  break  ice,  and  the  sides  and  lower  ends  perpendicular. 
The  piers  will  be  filled  with  stone  or  earth.  They  will  be  placed  10  fi^t 
apart  on  the  flooring,  and  well  bolted  to  it.  They  will  be  connected  with 
a  crowning-piece,  which  will  form  the  weir.  Between  the  piers  will  be 
gates  sliding  up  and  down,  which  will  be  operated  from  a  bridge  sup- 
ported by  the  piers. 

There  has  been  no  time  to  work  out  all  the  details  of  these  dams. 

At  Pokegama  Falls  it  is  proposed  to  put  in  a  needle-dam,  on  the  left 
chute,  at  the  head  of  the  falls,  and  a  solid  masonry-weir  over  the  other. 
(See  Detail  Map.)  By  blasting  out  the  head  of  the  ledge,  a  greater 
aperture  of  discharge  can  be  gained.  Assistant  Skinner  reports  the 
following  estimates  of  the  cost  of  the  proposed  dams,  supposing  them  to 
be  of  timber: 

Winniblgoshish  Lake,  1,000  feet  long $59,969  80 

Leech  Lake,  4,000  feet  long 177,566  64 

Mud  Lake,  600  feet  long 31,737  20 

Vermillion  River,  850  feet  long 5«,245  20 

Pine  River,  592  feet  long 32,386  20 

Goll  River,  442  feet  long... 25,786  20 

Mille  Lacs,  600  feet  long 29,537  20 

Pokegama  Falls  (masonry  and  needle-dam) 75,334  00 

Total 488,551  40 

I  think  that  this  estimate  is  large,  and  that  further  examination  of  the 
sites  of  the  dams  will  materially  diminish  it.  Of  course,  the  selection  of 
the  sites  could  only  be  made  after  the  maps  were  finished,  and  borings 
and  minute  surveys  must  still  be  made.  The  estimates  for  these  sur- 
veys are  contained  in  my  letter  of  January  30 ;  besides  which  some 
extended  observations  as  to  quantities  of  water  falling  and  discharged 
should  be  made  at  and  above  Pokegama  Falls. 

This  report  is  made  hastily,  the  maps  and  computations  having  only 
been  finished  a  few  days.  1  forward  by  express,  today,  to  your  address, 
a  package  containing  six  tracings,  showing  the  results  of  the  last  sea- 
son's work,  and  one  map  showing  the  water  sheds  of  the  several  afflu- 
ents of  the  Mississippi  Kiv^r  above  the  Falls  of  Saint  Anthony. 
Very  respect! ully,  your  obedient  servant, 

F.  U.  FARQUHAR, 

Major  of  Engineers. 
Brig.  Gen.  A.  A.  HuMrniiBYS, 

Chief  of  Engineers,  U.  8,  A, 


CC  2. 

PART  OF  THIRD  SUBDIVISION  MISSISSIPPI  TRANSPORTATION-ROUTE. 

bepobtr  of  major  f.  u.  fabquhar,  corps  of  engineers. 

United  States  Engineer  Office, 

Saint  Fauly  Minn,,,  Febrtuiry  8,  1875. 

General  :  I  have  the  honor  to  make  the  following  report  of  the 
results  of  an  examination  and  survey  of  the  Mississippi  River,  from 
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Poke^ma  Falls  to  the  Falls  of  Saint  Anthony,  made  with  a  view  to 

4\etennine  the  cost  of  improving  the  same,  *^  so  as  to  give  from  three  to 

tive  feet  navigation  above  the  Falls  of  oainc  Anthony,  at  the  lowest 

stages  of  water."    (See  page  243,  part  Ist,  Beport  307,  Senate  Doc,  1st 

session  43d  Congress.) 

The  three  parties  making  the  surveys  were  nnder  the  charge  of  Assist- 
ants J.  D.  Skinner,  A.  E.  Stevens,  and  L.  Y.  Schermerhorn.    The  first- 
named  making  the  examination  between  Pokegama  Falls  and  mouth  of 
Mud  River ;  the  second,  a  survey  from  mouth  of  Mud  River  to  mouth 
of  Sank  Biver;  and  the  third,  from  mouth  of  Sauk  River  to  the  Falls 
of  Saint  Anthony.    Want  of  funds  prevented  a  survey  above  Mud 
Biver,  but  Assistant  Skinner  made  special  surveys  at  every  obstruction 
reported  by  river-pilots.    At  the  time  (September  22  and  23)  I  passed 
over  this  part  of  the  river,  it  was  hard  to  recognize  the  so-called  rapids, 
as  there  was  a  good  stage  of  water  over  them,  and  the  only  steamer 
plying  between  Mud  River  and  Grand  Rapids  made  her  trips  without 
tionble  until  the  close  of  navigation.  « 

REPORT. 

L— DESORIPTION    OF   RIVER   FROM    POKEGAMA   FALLS    TO   FALLS    OF 

SAINT  ANTHONY. 

The  Mississippi  River,  below  Pokegama  Falls,  has  very  different  char- 
^teristics  from  those  obtaining  at>ove.  The  banks  are  higher,  marshes 
less  frequent,  and  a  true  valley  exists.  The  immediate  valley  is  quite 
narrow,  and  bounded  by  hills  until  the  flat  region  in  which  Sandy  Lake 
is  situated  is  reached.  The  river  is  confined  within  its  banks,  except  at 
extreme  high  water.  The  bottom-lands  between  the  valley's  sides  are 
covered  with  a  dense  gr(»wth  of  elm,  ash,  bHSSwood,  birch,  and  spruce, 
while  the  high  lands  generally  bear  white  and  Norway  pines.  The  aver- 
age fiall  of  the  river,  from  Pokegama  Falls  to  Mud  £iver,  is  about  six 
inches  per  mile.  The  river  is  very  crooked,  and,  as  will  be  seen  by  the 
aceompanying  tracing,  there  are  several  places  where  the  folds  of  the 
nver  approach  very  near  each  other.  The  most  remarkable  is  where  a 
portage  of  just  30  feet  saves  nearly  three  miles  of  canoe  travel  by  the 
nver.  At  one  place,  called  the  Cutoff,  the  river  has  but  recently  broken 
through,  and  the  channel  through  the  neck  is  quite  deep  and  passable 
for  steamboats.  The  lost  channels  are  called  by  the  river-men  and  In- 
dians '*  logans''  (lagoons).  The  banks  of  the  river,  whenever  it  impinges 
Against  the  valley's  sides,  are  of  clay  and  gravel  overlaid  with  sand  or 


The  principal  tributary  streams  between  Pokegama  Falls  and  Mud 
Biver  are  the  Prairie,  Wild,  Swan,  Sandy  Lake,  Kice,  and  Mud  Bivers, 
^01  the  east,  and  Split  Hand  and  Willow  Bivers  from  the  west. 

Assistant  Skinner  reports  the  following  obstructions  to  navigation 
betfreen  the  foot  of  Pokegama  Falls  and  mouth  of  Mud  River,  viz : 

1.  Orand  Rapids,  three  and  one-half  miles  below  Pokegama  Falls; 
here  the  river  falia  over  a  bowlder  slope  5  feet  in  1,750  feet ;  there  is  no 
rock  in  place.    (See  Detail  Map  No.  21  u.) 

2.  Pine  Rapids^  section  12,  township  51,  range  24  (see  Detail  Map.  No. 
21  m),  gravel  and  bowlder  bar ;  fall,  0.45  in  600  feet. 

3.  Crooked  Bapids,  section  22,  township  51,  range  24  (see  Detail  Map 
No.  21  m),  gravel  and  bowlder  bar;  fall,  0.43  in  500  feet. 

4.  Ox  Portage  RapidSj  section  2,  township  50,  range  24  (see  Detail 
Map  No.  21  ffi),  a  succession  of  gravel  and  bowlder  reefs;  fall,  0.0  in 
290  feet. 
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5.  Sandy  Lake  Rapids^  section  24,  township  50,  range  24  (see  Det^f-^ 
Map  No.  21  O,,bowlder  reef;  fall,  0.6  in  900  feet. 

6.  Moose  Bapida^  section  23,  township  49,  range  25  (see  Detail  Ma[^ 
No.  31  l)j  two  bowlder  reefs,  600  feet  apart,  extending  from  opposite 
banks  of  river ;  fall,  0.6  in  1,000  feet. 

7.  Island  Rapids^  section  15,  township  48,  range  26  (see  Detail  Map 
No.  21 Z),  wide,  shallow  river  flowing  over  bottom  covered  with  bowl- 
ders ;  very  slight  fall,  only  0.44  feet  in  1,586  feet. 

8.  Large  bowlders  in  bed  of  river  at  places  marked  A,  B,  G,  D  on 
General  Map  No.  21,  amonnting  to  about  14  cubic  yards  in  all. 

9.  As  the  river  will  very  likely  soon  cut  through  at  the  point  marked 
E  on  Tracing  No.  21,  Assistant  Skinner  recommends  that  a  channel  be 
dredged  through  it  at  once,  to  prevent  the  obstruction  to  navigation 
that  will  exist  until  the  river-channel  is  entirely  made  through  the  neck. 

10.  Snags. — There  are  thirty-two  snags  to  be  removed  between  Grand 
Bapids  and  Mud  Lake,  and  many  overhanging  trees. 

From  Rice  Biver  to  sixteen  miles  below  mouth  of  Mud  Biver,  the 
Mississippi  is  a  sluggish  and  tortuous  stream,  flowing  through  low, 
marshy  ground.  The  river  has  a  good  channel  of  more  than  10  feet 
deep.  The  immediate  banks  are  about  12  feet  high,  on  which  there  is 
a  thick  growth  of  soft-wood  trees,  while  the  adjacent  country,  back 
from  the  river,  is  filled  with  small  lakes,  tamarack-swamps,  and  quak- 
ing bogs. 

The  river  is  about  200  feet  wide,  with  water  slightly  colored,  and 
with  a  bottom  of  mud  or  sand.  The  fall  of  the  river  from  Bice  Biver  to 
Pine  Knoll  is  at  the  rate  of  0.24  foot  per  mile.  At  Pine  Knoll,  sixteen 
miles  below  Mud  Biver,  the  character  of  the  river  and  country  adjacent 
changes.  The  river  becomes  more  rapid  and  wider.  The  sandy  bluffs 
here  appear  from  20  to  60  feet  in  height,  covered  with  a  growth  of  small 
pines  and  bushes,  the  more  valuable  pine  having  been  entirely  cut  off. 
A  large  portion  of  this  country  has  been  scourged  with  the  annual  fires. 
On  the  bluffs  are  seen  a  few  granite  bowlders. 

From  Pine  Knoll  •  to  Towhead  Bapids,t  the  slope  of  the  river  for  nine 
and  one-half  miles  is  ^  foot  per  mile.  At  Towhead  Bapids  the  fall  is, 
in  650  feet,  0.38  foot.  From  the  foot  of  Towhead  Bapids,  tor  eleven  miles, 
the  slope  is  0.86  foot  per  mile.  Here  the  Pine  Biver  comes  in  from  the 
north.  The  general  course  of  the  Mississippi  has  been  from  Mud  Biver 
to  this  point  almost  due  west.  It  now  takes  a  sharp  turn  to  south  by 
east.  The  Pine  Biver  is  a  rapid  stream,  which  discharged,  at  the  low 
water  of  1874,  782  cubic  feet  per  second.  It  has  a  watershed  of  seven 
hundred  and  eighty-eight  square  miles  in  area. 

From  the  mouth  of  Pine  Biver,  for  nine  miles,  to  the  head  of  Big  Eddy 
Bapids,  the  average  slope  is  0.80  foot  per  mile.  The  adjacent  country 
is  much  more  broken,  especially  on  the  right  bank.  There  are  many 
springs  issuing  from  the  foot  of  the  banks,  which  are  strongly  impreg- 
nated with  iron.  Big  Eddy  Bapidsf  occur  in  a  straight  part  of  the  river. 
The  right  bank  is  30  feet  high,  and  the  left  bank  12  feet  high ;  the  river 
is  narrow  and  deep;  the  slope  is  only  5.15  per  mile  for  half  a  mile.  Ex- 
cept for  a  few  bowlders,  there  is  a  good  channel  over  these  rapids  of  at 
least  6  feet  of  water.  At  the  foot  of  the  rapids  is  the  Big  Eddy.|  The 
river  here  widens  to  730  feet,  and  the  water  is  very  shallow.  One  and 
a  half  miles  below  Big  Eddy  are  Island  Bapids  X  On  these  rapids  the 
channel  is  only  3  feet  deep  for  a  distance  of  3,000  feet.  The  slope,  for 
the  first  800  feet,  is  4.62  per  mile.  At  the  foot  of  these  rapids  the  Bab- 
bir  Biver  comes  in  from  the  east. 

**  See  Tracing  No.  20.  t  See  Tracing  No.  19.  t  See  Tracing  No.  IS.  ' 
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Six  hnndred  and  twenty-two  miles  below  Island  Rapids  are  French 
Bapids;*  here  the  river  is  straight  and  narrow,  flowing  between  high 
bluffs.  The  channel  across  them  is  from  6  to  10  feet  deep.  The  slope 
for  1,000  feet  is  7.4  feet  per  mile,  and  for  3,100  feet  5^  feet  per  mile. 
Below  the  rapids  is  shallow  water.  Three-fourths  of  a  mile  below  French 
Rapids  is.  French  Bar,*  where,  for  500  feet,  the  slope  is  10  feet  per  mile, 
aud  the  river  broHd  and  shallow.  Three  and  one-third  miles  below  French 
Bar  is  Brainerd,f  at  which  place  the  Northern  Pacific  Railroad  cik)sse8 
the  river.  The  distance  from  Mud  Kiver  to  Brainerd  by  railroad  is 
twenty-seven  miles;  by  river,  fifty-five  aud  one-fourth.  The  elevation 
of  the  low  water  of  1874  at  Brainerd  was  1,169.60  feet  above  the  sea. 
From  above  Brainerd  to  Grow  Wing|  the  river  is  navigable  at  low- 
water,  there  being  plenty  of  depth  in  the  channel,  and  the  slope  being 
only  0.87  foot  per  mile.  The  river  flows  through  high  banks  of  sand 
covered  with  Norway,  white,  and  jack  pines ;  the  country  becomes  more 
open  as  we  leave  Brainerd,  some  prairie  approaching  the  river.  Six- 
tnen  and  a  half  miles  below  Brainerd  the  Crow  Wing  River  enters  from 
the  west.  It  is  the  largest  affluent  of  the  Mississippi  above  the  Falls  of 
Saint  Anthony ;  it  drains  a  country  of  3,562  square  miles  in  extent.  At 
tbetioie  of  low  water  of  1874,  its  discharge  per  second  was  2,699  cubic 
feet 

Jost  above  the  island,  dividing  it  at  its  mouth,  it  was  250  feet  wide. 
lU  waters  are  very  clear,  and  make  a  strong  contrast  with  those  of  the 
Mi88i8sippi,  and  they  do  not  fairly  mingle  for  a  distance  of  about  four 
miles  below  their  junction.  The  low-water  discharge  of  1874,  of  the 
UissisMppi,  three  and  three-fourths  miles  below  the  Crow  Wing,  was 
7jl^  cubic  feet  per  second.  From  Crow  Wing  to  Fort  Ripley,§  nine 
miles,  the  river  has  a  slope  of  0.8  foot  per  mile.  Fort  Ripley  is  on  a 
bluff  20  feet  high  on  the  right  bank  of  the  river,  nearly  opposite  the 
^okaysippi. 

From  Fort  Ripley  to  Fort  Anthony  there  is  a  notable  difference  in  the 
amount  of  timber  and  height  of  bluffs  on  the  two  banks  of  the  river, 
the  west  bank  being  the  lowest,  with  the  most  timber,  until  we  reach 
Sauk  Rapids,  while  below  Sank  Rapids  the  west  bank  is  the  highest  as 
well  as  the  most  timbered.  From  Fort  Ripley  to  Saint  Cloud  the  river 
is  a  series  of  rapids,  the  intervening  pools  having  also  steep  slopes. 
Two  and  a  half  miles  below  the  fort  is  Olmsted's  Bar.  (See  Tracing  No. 
14.)  Here  is  seen  rock  in  place  for  the  first  time  below  Pokegama  Falls. 
The  river  is  broad  and  shallow,  with  a  slope  of  4'i  feet  per  mile.  The 
rock  ia  a  trap-dike,  and  extends  300  feet  from  the  west  bank  into  the 
stream.  From  the  head  of  Olmsted's  Bar,  for  four  miles,  the  average 
slope  is  4.14  feet  per  mile.  In  this  distance  there  are  fifteen  islands,  all 
heavily  tilnbered,  which  are  overflowed  at  high- water.  Of  the  4  miles 
there  are  one  and  one-fourth  miles  with  less  than  three  feet  of  water  in  the 
channel.  Below  the  bar  the  water  continues  rapid,  the  average  fall  being 
2.48  feet  per  mile.  Nine  miles  below  Fort  Ripley  (see Tracing  No.  13  k)  are 
Conradi's  Shoals.  Just  above  them,  for  a  dintance  of  two  miles,  the 
slope  of  the  river  is  oiily  0.93  foot  per  mile.  The  bar  is  formed  by  the 
river  widening  out  over  a  coarse  gravel-bank,  the  depth  of  water  in  the 
channel  t)eing  only  two  feet.  The  fall  of  the  river  in  1,500  feet  is  4.74  feet, 
or  16.68  feet  per  mile.  From  this  bar  to  Little  £Ik  Rapids  is  2.1  miles. 
(See  Map  No.  13  k,)  Here  the  bed  of  the  stream  is  rock  in  place.  The 
river  now  fairly  enters  its  passage  across  the  outcrop  of  the  great  dike 
of  crystalline  rocks,  its  exit  from  which  is  just  below  Saint  Cloud.    By 

*  See  Tracing  No.  17.    i  Soe  Traoiog  No.  16.    t  See  Tracing  No.  15.    i  See  Tracing  No.  14* 
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river  this  distance  is  sixty-one  and  one-fourth  miles.  Generally  speak 
ing,  the  rock  does  not  show  mnch  above  the  water  on  either  baDk,beiD£ 
for  the  most  part  covered  with  drift 

Prof.  David  Dale  Owen,  on  pages  165  and  167  of  his  report  to  the 
Commissioner  of  the  General  Land-Office  of  the  results  of  his  geological 
survey  of  Wisconsin,  Iowa,  and  Minnesota,  1851,  gives  the  following 
very  interesting  account  of  all  the  rocks  crossed  by  the  river  betwecD 
Saint  Cloud  and  Fort  Hipley : 

The  rocks  of  this  locality  are  of  a  character  snch  as  have  yielded  valaable  ores  in 
some  regions  of  the  Old  World ;  hot  their  elevation  is  bnt  little  above  hi  j^h  water,  and. 
except  over  limited  tracts,  they  are  entirely  hidden  from  view  by  deep  deposits  of 
drift. 

Seven  to  ei|2:ht  miles  above  Sank  Rapids,  a  short  distance  below  Little  Hock,  is  a 
higher  exposnre  of  crystalline  rocks.  A  ridge  of  hornblende  and  syenitic  greenstone, 
with  veins  of  granite,  bearing  north  70^  to  §0^  east,  rises  on  the  east  side  of  the  Mis- 
sissippi to  the  height  of  30  to  40  feet ;  and  a  short  distance  farther  back  even  to  the 
height  of  60  to  70  feet. 

Abont  a  mile  and  a  half  above  Little  Rock,  a  tongh,  close-grained  hornblende  rod 
appears  on  both  sides  of  the  Mississippi  in  aiiu,  elevated  from  2  to  4  feet  above  thi 
water-level,  and  overlaid  by  sand  and  gravel :  similar  rock<«  appear  at  intervals  betweet 
Little  Rock  and  Knife  Rapids  (now  called  Pike  Rapids).  From  the  oocarreneea 
superficial  crnsts,  in  pools  of  water  collected  in  the  hollows  of  these  rocks,  it  is  evidenl 
that  oxide  of  iron  enters  largely  into  their  composition,  and  exists  in  a  state  easil] 
acted  upon  by  the  water. 

Five  or  six  miles  above  the  month  of  Swan  River,  on  the  Mississippi,  is  an  interest 
ing  exposure  of  gray-colored  mica-slate,  charged  with  large  crystals  of  staarotide 
The  surfaces  of  the  crystals  are,  however,  rather  rough,  which  impairs  their  beauty  at 
cabinet  specimens.    This  rock  is  exposed  at  intervals  for  three  or  four  miles. 

The  mica-slate  is  succeeded  still  higher  up  on  the  Mississippi  by  magnesian  slatei 
associated  with  a  tongh,  close-grained,  hornblendic  rock.  The  best  exposnre  of  thesi 
is  on  the  rapids  four  miles  above  the  month  of  Elk  River  of  Nicollet,  where  they  havi 
a  bearing  of  north  20^  east,  and  in  either  nearly  vertical  or  with  a  dip  of  75^  to  tufP  U 
the  southwest.  The  slate  has  quartz-veins  running  through  it.  There  is,  however 
but  little  opportunity  to  investigate  its  mineral  character,  for  the  banks  of  the  rivei 
are  (]uite  low,  only  12  to  15  feet  above  the  water  at  the  highest  points,  and  8  to  10  ol 
this* is  soil  and  drifted  materials. 

This  is  the  last  locality  where  I  observed  any  rock  in  place  on  the 
Upper  Mississippi.       - 

The  fall  at  Elk  Rapias  is  7.2  feet  in  5,100  feet.  The  steepest  slope  h 
15J  feet  pt^r  mile  for  a  distance  of  500  feet.  Prom  the  foot  of  Elk 
Bapids  to  Little  Falls,  the  slope  for  1.8  miles  is  3.17  feet  per  mile.  This 
part  of  the  river  is  filled  with  bowlders. 

At  Little  Falls  (see  Tracing  Ko.  I3k)  the  stream  is  divided  by  Mill 
Island,  and  there  is  a  fall  of  5.03  feet  in  1,800  feet;  bat  there  is  out 
part  in  which  the  fall  is  0.67  foot  in  100  feet,  and  another  in  which  tb( 
fall  is  1.69  feet  in  30  feet.  The  river  runs  over  slate-rock,  having  a  dip 
of  see*  to  the  north,  and  a  direction  of  north  80°  east.  On  the  right 
bank  the  rock  rises  above  the  water  for  half  a  mile,  and  is  from  2  to  2C 
feet  high.  On  Mill  Island  it  is  15  feet  above  the  water,  and  on  the  lef 
bank  it  shows  for  1,000  feet,  but  is  only  seen  for  300  feet  from  the  river 

From  Little  Falls  to  Pike  Rapids,  4.7  miles,  the  river  has  an  average 
slope  of  3.40  feet  per  mile,  the  first  three  miles  having  a  slope  of  4.2( 
per  mile. 

At  Pike  Bapids  (see  Tracing  No.  12;)  the  river  flows  over  a  bed  o 
gray-colored  mica-slate,  which  does  not  rise  above  the  water  on  eithei 
bank.  Here  commences  a  series  of  rapid  and  rocky  places  extending 
for  6.7  miles,  the  average  slope  being  5.43  feet  per  mile,  the  maximuoi 
being  25.37  feet  per  mile  for  a  distance  of  350  feet  at  Pike  Rapids. 

Two  miles  below  Pike  Rapids  is  Cash's  Bar  (see  Tracing  12J),  when 
the  river  is  only  2  feet  deep,  and  flows  over  bowlders.  Three  thousanc 
three  hundred  feet  below  Cash's  Bar  are  Cash's  Rips,  where  the  rivei 
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flows  over  rock  in  place  with  a  slope  of  7J  feet  per  mile.  Then  there  is 
aslope  of  4.01  feet  per  mile  to  McDougall's  Rips.  (Bee  Tracing^s  Nos. 
11  and  12i.)  One-fourth  of  a  mile  farther  down  stream  are  McDougall's 
Bips,  where  the  river  flows  over  rook  in  place  with  a  slope  of  17.42  feet 
per  mile  for  850. 

The  rock  shows  in  both  banks  and  rises  above  the  water  in  the  mid- 
dleof  the  stream,  forming  a  small  island.    (See  Tracings  Nos.  11  and  12i.) 

Between  McDougall's  and  Blanchard's  Bips,  a  distance  of  0.9  mile, 
the  8lo|)e  is  5.7  feet  per  mile,  with  a  maximum  of  12.16  feet  per  mile  for 
350  feet. 

At  Blanchard's  Rips,  the  river  falls  over  a  rocky  bed  1.80  feet  in  1,356 
feet.    (See  Tracings  Nos.  11  and  12f.) 

Between  Blanchard's  Rips  and  McDougall's  Eddy,  a  distance  of  1.7 
miles,  the  slope  is  3.97  feet  per  mile,  with  a  good  channel,  except  in  one 
place.  Below  McDougall's  Eddy  there  is  good  water  for  20.8  miles, 
with  an  average  slope  of  1^  feet  per  mile.  In  this  distance  the  affluents 
of  any  importance  are  the  Two  Rivers  and  the  Platte  Rivers,  both  com- 
ing in  from  the  east.  The  latter  drains  a  watershed  of  one  hundred 
and  ten  square  miles ;  it  extends  into  the  pine  regions,  and  is  much  used 
by  lumbermen.  One  and  eight-tenths  miles  above  the  Little  Rock 
Creek,  rock  in  places  appears.  It  is  a  tough,  close-grained  hornblende. 
Half  a  mile  below  the  same  creek,  on  the  left  bank,  is  a  ridge  of  syeu- 
itic  greenstone,  rising  30  feet  above  the  river. 

The  country  on  the  left  bank,  between  Little  Rock  and  Watab,  is  very 
roQgh,  being  broken  ap  by  irregular  mounds  of  greenstone  with  granite 
veins. 

Watab  Rapids  (see  Tracing  No.  9)  are  formed  by  the  river  falling  over 
a  rocky  bed  two  feet  in  800  feet. 

From  the  foot  of  the  rapids  to  Sank  Rapids,  a  distance  of  four  miles, 
the  average  slope  is  2.51  feet  per  mile,  with  a  maximum  of  5.81  feet  per 
mile  for  a  distance  of  1,525  feet. 

The  low- water  discharge  (1874)  at  just  above  the  month  of  Sauk  River 
was  9,202  cubic  feet  per  second. 

At  Sauk  Rapids  (see  Tracings  Nos.  8  and  Sh)  the  river,  passing  over 
a  rocky  bed,  falls  17  feet  in  4,000  feet.  There  is  no  well-defiued  channel 
for  this  distance.  For  nearly  three  miles  the  river-banks  are,  on  both 
sides,  60  feet  high,  but  grow  lower  just  lielow  Saint  Cloud. 

Assistant  Schermerhorn  makes  the  following  report  on  the  physical 
characteristics  of  the  Mississippi  between  Sauk  Rapids  and  the  Falls  of 
Saint  Anthony  :    (See  Tracings  Nos.  1  to  8.) 

The  river-bed  rests  id  an  eroded  valley,  seldom  exceeding  one  mile  in  breadth,  and 
frequently  reduced  to  a  little  more  than  the  width  of  the  river. 

A  crosB-sectioD  of  the  valley  generally  shows  a  terraced  bench  from  twenty  to  thirty 
feet  above  the  river>  intermediate  in  elevation  between  the  river-banks  and  the  table- 
lands. The  river-bed  inclines  to  the  right  of  the  valley  center-line,  making  the  west- 
em  slope  more  precipitous  than  the  eastern. 

Bottom-lands  are  almost  entirely  wanting.  Rock  in  place  is  found  at  Sank  Rapids, 
and  forms  the  b«d  of  the  river  for  a  distance  of  two  thousand  feet ;  disappearing  from 
the  surface  it  again  rises  over  very  limited  areas — at  the  head  of  the  so-called  Thousand 
Islands. 

The  formation  is  syenitic  granite  of  gray  and  gray- pink  color.  It  is  of  even  texture, 
and  is  used  in  the  construction  of  the  custom-house  and  post-oflQoe  at  Saint  Paul. 

Rock  in  place  is  next  seen  at  a  point  three  miles  above  the  Falls  of  Saint  Authony, 
where  it  occars  as  Saint  Peter  sandstone.  Disappearing,  it  again  crops  out  at  the  head 
of  Nicollet  Island  with  Trenton  limestone  superimposed.  In  this  position  it  forms  the 
bed  and  banks  of  the  river  at  the  Falls  of  Saint  Anthony. 

The  river-banks  are  strongly  deOned,  retaining  flood<4  entirely  within  their  lines. 

At  a  few  points  the  river  flows  at  the  foot  of  loose  sand  and  gravel  slopes  whicbrise 
from  the  water-surface  to  the  table-lands.  At  such  points  the  river  slowly  but  contin- 
ually encroaches  upon  the  shore-line,  producing  an  increasing  width  aud  d«(M«aM\\i% 
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depth  of  river  section.  With  these  exceptions  the  banks  are  exceedingly  stable,  and 
carry  an  anchanging  shore-line. 

Islands  are  of  frequent  oconrreuce.  In  the  npper  pai-t  of  the  river  they  are  found  in 
groups  of  from  three  to  five,  bnt  in  the  lower  they  are  generally  single  and  of  inoreafied 
area.  They  have  originated  from  sand-bars  and  segregation  from  main-land.  The 
former  are  seen  in  all  stages  of  growth,  but  no  indications  were  fonnd  of  the  latter  in 
process  of  formation.  Further  confirmation  of  the  not  recent  origin  of  islands  from 
the  main-lands  is  fonnd  in  the  difference  of  tree-growth,  the  islands  i>eing  covered  with 
elm,  linden,  and  maple,  the  main-land  with  oak. 

Cut-offs,  except  in  a  single  case,  were  not  found ;  hence  the  disturbance  of  the  shore- 
line by  the  formation  of  chutes  or  cut-offs  is  not  to  be  apprehended.  The  islands  at 
times  of  freshets  are  submerged,  but  the  dense  trees  and  undergrowth  protect  thein 
from  erosion. 

The  river-bed,  except  in  the  vicinity  of  islands,  is  composed  of  very  coarse  drift 
varying  in  size  from  pebbles  of  a  few  inches  to  bowlders  of  several  feet  in  diameter. 
Among  islands  the  bed  is  generally  sandy,  or  of  less  stable  material  than  the  undivided 
river.  At  rapids  the  bed  is  thickly  covered  with  large  bowlders.  At  several  points  the 
banks  bordering  rapids,  alihongh  having  ample  slope  and  elevation  to  insure  qnick 
and  efficient  drainage,  are  yet  impassable  from  ooze,  indicating  an  impervious  stratum 
near  the  surface.  The  presence  of  ferruginous  stains  along  the  banks,  and  the  absence 
of  rock  in  place,  suggests  a  cemented  agglomerate  as  forming  the  true  bed  at  these 
points,  and  upon  which  the  erosive  action  of  the  water  has  been  less  effective  tdan 
upon  the  more  yielding  material  below. 

The  diminished  effect  of  this  action  over  the  harder  areas  wonld  in  time  leave  the 
river-bed  elevated  as  it  now  is  and  producing  the  present  rapids.  As  a  whole,  the 
river-'bed  possesses  the  requisites  for  great  stability. 

The  low- water  stage  occurs  near  the  last  of  October  and  is  repeated  with  great  reg- 
ularity. The  low-water  stage  referred  to  in  this  report  is  above  the  extreme  low-water 
stage,  but  may  be  safely  assumed  to  be  below  the  average  low-water  stage  of  preceding 
years. 

Average  high  water  occurs  between  the  months  of  June  and  August,  during  which 
the  river  rises  from  5  to  7  feet  above  the  low-water  stage. 

On  July  16, 1864,  the  river  rose  to  an  elevation  of  \A\  feet  above  low  stage ;  this  was 
an  exceptional  freshet,  and  is  referred  to  as  the  highest  known  water.  The  breaking 
up  of  the  ice  in  the  spring  is  not  accompanied  with  unusually  high  water,  and  generally 
occurs  between  the  first  and  middle  of  April.  The  river  closes  between  the  first  and 
last  of  December,  giving  a  navigable  season  of  about  two  hundrt'd  and  forty  days. 

The  exemption  of  the  river  from  cut-offs,  the  absence  of  low  bottom-lands,  the  strong 
confinement  within  its  natural  banks,  the  stable  character  of  the  material  forming  its 
bed,  and  the  absence  of  silt,  seem  to  furnish  the  requisites  for  a  condition  of  great)  sta- 
bility as  regards  its  width,  position  of  shore-line,  and  channel,  enabling  constructions 
and  work  to  be  planned  with  a  degree  of  confidence  not  otherwise  posstble. 

The  following  are  the  obstructions  to  navigation  between  Saak  Rapids 
and  the  Falls  of  Saint  Anthony.  At  the  Thousand  Islands  (see  Tracing 
No.  8)  the  river  is  divided  into  several  chanu^^ls.  The  righthand  one 
has  been  chosen  as  the  one  to  be  improved,  and  the  wing-dams  shown 
on  the  tracing  were  built  in  1874.  The  only  further  improvement  here 
is  to  close  the  left  channel  at  the  head  of  the  islands.  Just  below  the 
Thousand  Islands  are  the  Mosquito  Rapids,  where  the  slope  is  excessive, 
and  the  depth  of  water  insufficient.    (See  Tracing  No.  8.) 

The  bed  of  the  river  is  covered  with  bowlders.  Twenty-two  and  one- 
half  miles  below  Mosquito  Rapids  are  Smiler's  Rapids.  (See  Tracing 
No.  6/.)  The  river  falls  here  2.1  feet  in  1,160  feet,  producing  a  very  rapid 
current  and  shoal  water.  There  is  a  rock  in  the  channel  just  above  these 
rapids,  known  as  SmileHs  Rock,  which  is  very  troublesome  to  river  raen. 

Six  miles  below  Smiler-s  Rapids  are  Cedar  Island  Rapids  (see  Tracing 
No.  5e),  where  the  river  widens  out  and  becomes  shallow.  The  river 
has  a  slope  of  4.26  feet  per  mile,  but  this  can  be  reduced,  and  the  depth 
of  water  increased,  by  closing  up  the  wide  channel  and  asing  the  right 
channel,  thus  gaining  a  distance  of  2,000  feet. 

Six  miles  below  Cedar  Island  Rapids  are  Battle  Rapids.  (See  Tracing 
No.  5^.)  Here  the  river  runs  over  a  bowlder-reef,  and  falls  2.3  feet  in 
1,800  feet.  Except  Coon  Rapids,  this  is  the  most  dreaded  of  all  obstruc- 
tions to  navigation  between  Saint  Cloud  and  the  Falls  of  Saint  Anthony. 
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HoaghtoQ  Flats  (see  Tracings  Nos.  4  and  5o)^  two  miles  below  Battle 
Kapids,  is  a  shallow  reacb  of  the  river,  caused  by  it«  spreading  oat,  and 
its  slope  of  5.11  feet  per  mile  for  one  and  one-third  miles.  Spring  Rapids, 
one  and  three-tenths  miles  farther  down,  are  caused  by  the  river  running 
over  a  bowlder-reef,  and  falling  1^  feet  in  800  feet.  The  deep  pool  above 
will  admit  of  the  dredging  of  the  crest  of  the  bowlder-reef,  and  the  con- 
seqaent  reduction  of  the  slope. 

Dajton  Kapids  (see  Tracing  No.  3),  twelve  miles  below  Spring  Rapids, 
are  caased  by  a  bowlder-bar,  the  removal  of  a  part  of  which  would  do 
away  with  all  trouble  to  navigation. 

Anoka  Rapids  (see  Tracing  No.  2)  are  the  next  obstruction.  They 
occur  ten  miles  below  Dayton  Rapids,  and  are  caused  by  bowlders  in 
the  channel,  which  can  be  removed  by  dredging. 

Coon  Rapids  (see  Tracing  No.  26)  are  two  and  one-half  miles  below 
Anoka  Rapids,  and  are  the  worst  obstruction  to  navigation  between  the 
Falls  of  Saint  Anthony  and  Sank  Rapids.  The  bed  of  the  river  is  thickly 
covered  with  bowlders,  the  worst  of  which  were  removed  in  1874,  and 
the  river  falls  6.9  feet  in  3,600  feet.  The  river  widens  from  675  feet 
above  the  rapids  to  900  feet  below.  A  long,  deep  pool  above  these 
rapids  admits  of  dredging  through  the  crest  of  them  to  reduce  the 
exceRHive  slope. 

Fridley's  Bar  (see  Tracing  No.  la),  five  miles^above  the  Falls  of  Saint 
ADthony,  is  caused  by  the  excessive  widening  of  the  river.  The  above 
are  the  principal  natural  obstructions  to  navigation  on  this  part  of  the 
river.  There  are,  however,  many  slight  obstructions,  which  are  shown 
on  the  tracings  and  which  must  be  removed.  They  g<'nerally  consist  of 
sandbars  in  wide  portions  of  the  river,  and  a  judicious  use  of  wing-dams 
jtis  thought  will  serve  to  correct  the  trouble.  In  many  places  the  river 
is  eroding  the  high  banks  of  sand  and  gravel  and  carrying  the  materials 
into  the  river  to  form  bars.  In  all  such  cases  the  banks  must  be  pro- 
tected. 

The  artificial  obstructions  consist  of  bridges,  boom-piers,  and  running 
logs.   The  following  are  the  bridges: 

Hennepin  avenDe,  Minneapolis,  lower  chord  22  feet  above  low  water. 

Saint  Panl  and  iPacitio  Railroad.  23  feet  at>ove  low  water. 

Fonrth  avenue,  15.5  feet  above  low  water. 

Saint  Panl  and  Pacific  Railroad,  Saint  Clood,  35  feet  above  low  water. 

Hoad  bridge,  40  feet  above  low  water. 

The  Minneapolis  Boom  Company  have,  in  order  to  carry  on  their  busi- 
^^8  of  receiving,  sorting,  and  storing  logs,  constructed  many  boom- 
piers  JQst  above  the  railroad  bridge  at  Minneapolis,  and  use  the  large 
ftreaof  the  river  afforded  for  some  miles  above  as  booroinggrounds. 
At  times  they  occupy  the  whole  water-way  for  more  than  a  mile  above 
said  bridge.  By  an  inspection  of  the  accompanying  tracing  it  will  be 
readily  seen  what  an  obstruction  these  boom-piers  are  to  navigation, 
jl^ot  only  just  above  Minneapolis,  but  at  Anoka,  Elk  River,  Monticello, 
Y^rwater,  and  Saint  Cloud.  Where  islands  are  in  the  river,  one  of 
|Qe channels  is  used  as  boominggrounds,  boom-piers  being  built  at  the 
^ower  ends  of  the  islands. 

In  improving  the  river  it  may  be  necessary  to  close  or  to  use  these 
*i<ie.cbute«,  and  thus  the  value  of  the  booming- grounds  will  be  destroyed, 
^od  the  rights,  real  or  assumed,  of  the  parties  using  the  booms  be  inter- 
fered with. 

The  danger  to  steamboats  by  reason  of  the  running  of  saw-logs  down 
tbe  Mississippi,  with  no  other  gnidance  than  the  current  of  the  river,  is 
very  great.  The  magnitude  of  this  obstruction  may  be  ap,>reciated 
when  it  is  considered  that  225,000,000  feet,  board-measure,  of  logs  were 
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SO  floated  down  to  Minneapolis  daring  1874,  besides  a  large  unknown 
quantity  floated  to  mills  at  Anoka,  and  above. 

If  the  government  is  to  improve  this  great  water-way,  it  mast  cer- 
tainly prevent  these  moving  obstractions,  that  no  skill  of  the  pilot  can 
avoid. 

n. — ^IMPROVEMENTS  NECESSARY  TO  OVEROOMB  THE  ABOVBDESGRIBEI)^ 

OBSTRUCTIONS. 

The  following  is  the  list  of  improvements,  together  with  qaantities  o 
wing-dams  and  dredging  necessary  for  a  channel  200  feet  wide  and 
and  3  feet  deep,  with  no  slope  greater  than  5  feet  per  mile: 


Between  the  Falls  of  Saint  Anthony  and  Saint  Cloud. 

E  ^- 

Character  and  location  of  obatraction. 

For  five  feet 
depth. 

For  three  feet 

depth. 

Distanc 
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Dams. 
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75.5 

....  do 

110 
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^ 
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do *. 

Sanri'bam  f island) 

^ 

74.4 

300 

^ 

71.5 
71.2 

Kapldn  (MoHoiiito)  

Sand-bars  (islaud) 

10,000 

""16. 0^** 

70.8 

do 

. 

70.5 

.  .do  

. 

70.0 

Sand-bars ,..^,",,.^-,,,^,-.,-. 

... 

69.8 

...do 

_^^^   4 

6(<.0 

CtraTel-bar 
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9,000 

"16, 000 

^^    « 

66.6 

Sand-bftT  (i»lftnd)    ....rr , ,-  r--  - r-». ....-- 

-— -• 

58.8 

Sand  ( Bitf  B^nd) 

• 

53.0 
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5i7 

Sand-bar  (island)...... 
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•  '1  " 

51.5 

Gravel-bar - 

'""460 

__    ^ 

49.5 

do 

960 
800 
380 
615 
175 
990 
150 
fl 
380 
9.i0 
950 
10() 
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400 
400 
501 
:{00 
lOU 

^  ^ 

47.4 

Gravel-bar  (Cedar  Ranids) 

^   ^ 

46.0 

Sand-bar  (island) 

••••••••^   » 

45.5 

G r av6l-bar 

44.4 

Sand  -  bar  ( MTonticello  Creek)  

43.4 

Sand-bar  (island) ......................................... 

43.4 

Bo  wider- bar .... 

41.4 

Raoids  (Battle)      

35,000 

81 
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30.000 

40.3 

Bowlder'bar 

39.0 

Sand  bar  (Honirbton  Flats) 

3a4 

Gravel-bar ........... 

37.7 

KHDids  (Sorinif) 

15,000 
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10,000 

36.6 

Sand-bar  (island) 

35.6 

B<»wlder-bar     . . 

34.8 

Sand-bar  (island) 

33.3 

do 

39.5 

....  do 
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31.0 

Sand-bar 

S9.5 

Grav«*l  bar 

27.8 
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5,000 
'""'3,006 

96.7 

Bowlder  and  sand  (ialand) 
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95.8 

Raoids  (Davton). ... .............................. 

'975 

3,000 

95.0 

Sand-biU"  (island) 
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94.3 

Gravel  and  sand  ......................................... 

90.6 

Sand-bar 

90.0 

17.0 

Rapids  and  bar  (Anoka) 

"'"'9, 666 

1,000 

16.0 

13.0 

Rapids  (Coon) 

50,000 

40,000 

19.2 

1,000 
1^0 
850 

9.5 

Gravel-bar 

4.8 

Bar  (Fridley's) 

850 

Total 

16,467 

907.000 

3,356 

134  000 

2.  To  overcome  the  obstructions  to  navigation  between  the  foot  of 
Sauk  Kapids  to  the  head  of  Gonradi's  Shoals,  recourse  will  have  to  be 
made  to  locks  and  dams  and  to  some  little  dredging.    Only  approximate 
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estimates  are  presented  for  this  work,  as  exact  survey s  will  have  to  be 
made  of  the  sites  for  the  proposed  dams.  For  these  sarveys  an  estimate 
was  forwarded  in  my  letter  of  Jauuary  30, 1875. 

By  examioing  Tracing  No.  8^,  it  will  be  seen  that  the  plan  proposed 
to  pass  boats  over  Sank  Bapids  is  to  build  a  masonry -dam  over  tbat  part 
of  the  river  not  already  dammed  at  Sauk  Bapids,  and  to  make  a  canal 
in  the  upper  level  along  the  west  bank  down  a^  far  as  the  old  steamboat- 
landing  at  Saint  Cloud.  At  the  lower  end  of  the  canal  a  lock  with  a 
chamber  5(yx20(y  and  17  feet  lift  is  to  be  constructed;  the  canal  to 
have  a  least  width  of  100  feet  at  the  water-line,  and  a  least  depth  of  5 
feet,  and  to  be  5,000  feet  long,  the  entrance  to  the  canal  to  be  protected 
by  ^uardgates. 

This  improvement  will  cost  as  follows : 

If  the  lock-chamber  sides  are  of  hammered  masonry,  backed  with  mbble- 

masoDry,  iron  gates,  aod  crib  dam $647,000 

Ditto.    Concrete  in  place  of  mbble-masonry 520, 000 

Ditto.    Concrirte  sidewalks  protected  with  wooden  fenders,  except  in  hollow 
quoins  and  gate-reoesses,  where  dressed  stone  will  be  used 464, 000 

Between  the  head  of  Sauk  Rapids  and  McDougall's  Eddy  there  are 
Bome  rock  and  bowlders  to  be  removed  and  some  wing-dams  built,  viz : 


a 
i 

Locati<m. 

• 

• 

Wing-dams. 

So 

For  five  feet 
depth. 

For  three  feet 
depth. 

1 

1 

iroei. 

Watah  to  Island  100.  31  bowlders 

Cub.  yds. 

Oub  yd$. 

Oub.fdM. 
414.4 

Left  bank  to  laUmd  100 

600 
l.O.-^) 
345 
840 
5-25 
635 
360 
460 
380 
500 
360 
600 
100 
810 

One*belf  mile  aboTe  leland  100 

Watab  Rapidft 

83 

At  Watab 

Kieht  bank  to  Island  93 

Oue-fonrth  mile  above  Pike  River 

T^f^i  hAnk  tit  T^land  W 

Ieland88to80    

T/eft  bunk  to  Inland  83 x .     ....  . . 

Left  bank  to  Island  TO 

One-balf  mile  below  McDonf^all's  Eddy 

From  nnper  end  of  Ishtnd  18 

Right  bank  to  Island  78  

109 

One-fourth  mile  below  HcDousaill's  Eddv 

•     Total 

1.495 

414  4 

Between  McDougall's  Eddy  and  the  top  of  Conradi's  Shoals  three 
locks  and  dams  will  be  necessary :  One  located  at  Blanchard's  Rips, 
(see  Tracings  Nos.  12  and  11  and  12^),  with  a  lift  of  10 feet;  one  at 
Gash's  Island  (see  Tracings  Nos.  12  and  12i),  with  a  lift  of  13  feet ;  and 
the  third  at  Little  Falls  (see  Tracings  Nos.  13  and  13/),  with  a  lift  of  22 
feet.  These  locks  will  have  chambers  of  5(Fx20(K.  The  dams  will  be 
of  timber. 

The  approximate  estimates  for  these,  supposing  them  to  have  timber 
bottoms  and  side  and  lift  walls  of  concrete,  will  be  as  follows: 

Blanchard'fl  Rips $3:^2,352 

Cash's  Wand 446,430 

Little  Falls 695,127 

The  estimates  are  only  approximate,  as  detailed  surveys  of  their  sites 
will  have  to  be  made  before  the  exact  quantities  of  excavation  and  em- 
bankment can  be  obtained. 
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This  sarvey  will  also  determine  the  exact  lines  on  which  the  dams  are 
bailt. 

Besides  the  locks  and  dams  in  the  above  interval,  the  following  im- 
provements will  be  necessary: 


gs* 

£l 

8| 

1 

^ 

MUet. 


114.15 


Location. 


Left  benk  to  Island  T7 

From  rifsht  bank  opposite  Island  63 

Left  bank  to  Ljland  02 

Ricbt  bank  to  iBlaud  61 

Left  bank  to  Island  60 

At  mouth  of  Pike  Creek 

From  IclaDd59 

Left  bank  to  Island  50 

Three-qaarters  of  a  mile  below  Little  Falls 
One-quarter  of  a  mile  below  Little  Falls 


Total. 


Wing-dams. 


tt 

I 


Cub.  yd*. 
»50 


1,740 
450 
480 
380 
375 
300 


325 


5,000 


u 


Otib.ffds. 
660 


860 


'^ 


Oub.yd*. 


3.  From  above  Conradi's  Shoals  to  the  foot  of  Grand  Bapids  (se€ 


Maps  Nos.  9  to  21)  the  improvements  will  consist  of  dredging  and  wing 
dams  or  jetties. 

The  following  is  a  list  of  obstructions  in  this  section  of  the  river,  to  — 
gether  with  the  quantities  and  kinds  of  materials  to  be  removed  an(9. 
placed  at  each  obstruction  : 


a 

Location. 

Wing-dama. 

• 

a  '^ 

-s 
5 

For  five  feet 
depth. 

For  three  feet 
depth. 

& 

MiUt. 

One-half  a  mile  below  Island  42................................ 

Oub.yds. 
450 
300 
650 
525 
1,100 

Cub.ydi, 

Oub.ydM. 

Frt»ra  Island  42 - 

L*»ft  bank  to  Island  41 

• 

loland  42  to  41 *. 

Oue-half  a  mile  bt»low  Biff  Bend 

Three-Quarters  of  a  mile  below  Olmsted  Bar 

370 

129.1 

Olmsted  Bar ". 

2.6 

do 

'"'5,ill5 

do    

4,615 
495 

One-half  a  mile  above  Nokav-sinDi ..> 

64.7  miles  from  Aitken 

11.8 

5t*.9  miles  (3.6  below  ) 

900 
400 

53.2  mileH  frotu  Aitken 

154.7 

French's  Bar 

1,490 

Foot  French  Rapids 

645 
630 
2,225 
330 
300 
150 
225 

Island  No.  7  to  left  bank 

163.2 

Island  Rapids 

164.7 

Foot  Bije  Eddy  Rapids 

37.3  miles  from  Aitken 

37.2  miles  from  Aitken 

36.4  miles  from  Aitken 

One-half  a  mile  below  Pine  River 

6.1 

172.3 

At  month  Pine  River 

500 
175 
275 

Three-quarters  of  a  mile  below  Pine  River 

18L3 

Tow-head  Rapids 

Total  to  Mad  River 

14,870 

7.055 

90.S 
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List  of  ohsiruciionB,  4^. ^  from  Mud  Biver  to  foot  of  Orand  Bapids, 

Q 

1. 

Location. 

5  feet  depth. 

3  feet  depth. 

Bowlders. 

1° 

ti  S 

Wing, 
dama. 

Dredging. 

Wing, 
dams. 

Dredging. 

r 

• 
5 

Sand  and 
day. 

Bowlders. 

Sand  and 
clay. 

Bowlders. 

To  be 
blasted. 

liilMid  Rapids 

Oub.yda. 

Oub.ydM. 
9,315 

Oub.ydM. 
9,  *^15 

(htb.ydt. 
835 

Cub.  yds. 

Oub.ydM, 

Oub.  yds. 
10 

D  (TraciDg  No.  — ) 

3 

fi8 

MooM  Rapids 

3.703 

1.934 

15 

C  (Tncins  No.  — ) 

4 

tas 

Saii<1v  Lake 

4,444 

80 

B  (Tracine  Na  — )  . . . 

3 

A  (Tracine  No.  — ) . . . 

• 

• 

4 

987.5 

Ox  Portaee  Rapids. . . 
Cr<H)lc(*d  Rapida 

150 

4,813 

4.813 
8,963 
6,666 

85 

173 

30 

»4 

Pine  Rapids 

35 

9H 

CntrotU  to  be  excarated 
Total 

9,693 

3,067 

13, 43P 

31,303              895 

1.834 

139 

1 

GraDd  Rapids  is  three  hundred  and  iifty-Beven  miles  above  the  Falls 
of  Saint  Anthony.  To  extend  navigation  from  the  foot  of  Grand  Kap- 
ids  to  the  foot  of  Pokegama  Falls,  three  and  a  half  miles,  a  lock  will 
be  required. 

The  total  fall  from  the  top  of  Pokegama  Falls  to  the  foot  of  Grand 
Rapids  is  2J  J  feet. 

It  is  proposed  to  bnild  a  dam  on  Pokegama  Falls  to  raise  the  water 
there  7  feet,  so  that  to  pass  from  the  foot  of  Grand  Rapids  to  above  the 
falls  will  reqnire  a  lockage  of  28f  feet,  9  feet  of  which  would  be  made 
at  Grand  Rapids  and  19|(  at  Pokegama  Falls.  No  estimates  are  sub- 
mitted with  this  report,  as  there  are  not  sufficient  data  for  the  purpose. 

Above  Pokegama  Fall»  the  navigation  is  unobstructed  to  Cass  Lake, 
save  a  few  bowlders  below  the  outlet  of  Little  Winnibigoshish  Lake. 
Above  Cass  Lake  the  river  is  a  series  of  rapids,  with  lakes  between 
them,  and  any  improvements  will  consist  of  locks  and  dams. 


fi£SUMfi  OF  PROBABLE  COST  OF  IMPROVING  THE  MISSISSIPPI  RIVER 
FROM  THE  FALLS  OF  SAINT  ANTHONY  TO  GRAND  RAPIDS,  :i57  MILES,  SO 
"AS  TO  GIVE  5  FEET  NAVIGATION  Af  LOWEST  STAGES  OF  WATER." 

1.  From  FalU  of  Saint  Anih%ny  to  Saint  Cloud : 

32,934  cobio  yards  brush  wiDg-danis,  at  |L25 $41,167  50 

207,000  cubic  yards  dredging,  at  50  cents 103,500  00 

Total -.. $144,667  50 

2.  From  Saint  Claud  to  CanradV$  ShoaU : 

Lock  and  dam  at  Sank  Rapids $464,000  00 

Lock  ai>d  dam  at  Blancbard's  Ripe 3:i2,352  00 

Lock  and  dam  at  Cash's  Island 446,430  00 

Lock  and  dam  at  Little  Falls 695,127  00 

12,495  cubic  yards  brnnh  wing-dams,  at  $1.25 15, 618  75 

425.6  cubic  yards  bowlders,  at  $10 4,256  00 

Total 1,957.783  75 

3.  From  ConradV$  SkoaU  to  Grand  Rapids : 

17,397  cubic  yards  brush  wing-dams,  at  $1.25 $22, 421  25 

13,428  cubic  ya  ds  dredging,  sand  and  clay,  at^O  ceuts....        6,714  00 
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31,203  cubic  yards  dredging,  small  bowlders  and  gravel,  at 

75cents 23,402  25 

159  cubic  yards  bowlders  to  be  blasted  oat,  at  $10 1, 590  00 

Total 54,12r 


Total  cost  for  a  channel  5  feet  deep 2, 156,57d 

FOR  A  CHANNEL  3  FEET  IN  DEPTH. 

1.  From  Saint  Anthony  to  Saint  Cloud: 

6  712  cubic  yards  brush  wing-dams,  at  $1.25 $8,390  00 

134,000  cubic  yards  dredging,  at  50  cents 67,000  00 

Total 75,390  (X? 

f      2.  From  Saint  Cloud  to  ConradVa  ShoaU : 

Lock  and  dam  at  Sank  Rapids $464,000  00 

Lock  and  dam  at  Blanchard's  Rips 332,352  00 

Lockaud  dam  at  Cashes  Island 446,430  00 

Lock  auddam  at  Little  Falls 695,127  00 

836     cubic  yards  brush  and  wing-dams,  at  $1.25 1,045  00 

425.6  cubic  yards  bowlders  to  be  blasted,  at  $10 4, 256  00 

Total 1,943,210  00 

3.  From  ConradVa  ShoaU  to  Grand  Rapida : 

7,280    cubic  yards  brush  wing-dams,  at  $1.25 $9, 100  00 

1,234    cubic  yards  bowlders  and  gravel,  at  75  cents 925  50 

159^  cubic  yards  bowldeis  to  be  blasted,  at  $10 1, 595  00 

Total 11,620  50 

Total  cost  for  a  channel  3  feet  deep.... 2,030,220  50 

The  question  of  the  cost  of  improviog  navigation  above  Grand 
Bapids  can  only  be  answered  after  Congress  has  determined  whether 
the  reservoirs  recommended  by  the  Senate  Select  Committee  on  Cheap 
Transportation-Boates  are  to  be  constructed. 

in.— COMMERCE  TO  BE  SERVED  BY  THE  ABOVE  IMPROVEMENTS. 

For  these  statistics  I  would  respectfully  refer  to  the  Report  of  the 
Senate  Select  Committee  on  Cheap  Trausportation-Boutes  to  the  Sea- 
board.   (Report  307,  1st  sess.  43d  Congress.) 

lo  closing  this  report,  I  would  state  that  it  is  only  preliminary  to  a 
more  complete  one  to  be  rendered  when  the  detailed  surveys  of  the  sites 
of  proposed  locks  and  dams  have  been  made. 

Great  credit  is  due  to  Assistants  J.  D.  Slfinner,  H.  E.  Stevens,  and  L. 
Y.  Schermerhorn  for  the  able  manner  in  which  they  performed  their 
work,  and  the  economy  they  exercised. 

The  geueral  maps  are  numbered  consecutiveTy  from  1  to  21,  and  are 
on  a  scale  of  48V07  ^^^  detailed  maps  of  obstructions  are  lettered  as 
they  go  up  stream  with  the  number  of  the  general  map  on  which  the 
obstruction  is  found  prefixed ;  thus,  21k  refers  to  detail-sheet  h  and  to 
general  sheet  21.  The  scales  of  the  detail-maps  are  expressed  apon 
them. 

I  forward  this  day,  by  express,  a  package  containing  the  above  tra- 
cings, thirty-three  in  number. 

Very  respectfully,  your  obedient  servant, 

F.  U.  FARQUHAR, 

Major  of  Engineers. 

Brig.  Gen.  A.  A.  Humphreys, 

Chief  of  Engineers  U,  8,  A, 
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CC  3. 

OF  THE  THIRD  SUBDIVISION  OF  THE  MISSISSIPPI  ROUTE,  WHICH 
C:0  MPRI8ES  THE  IMPROVEMENT  NECESSARY  TO  GIVE  A  NAVIGATION  OF 
^^  TO  6  FEET  FROM  FALLS  OF  SAINT  ANTHONY  TO  SAINT  LOUIS. 

REPORT  OF  COL.  J.  N.  MACOMB,   CORPS  OF  ENGINEERS. 

^y  letter  from  the  Chief  of  Engineers,  United  States  Array,  dated 
^th  Jaoe,  1874,  I  was  assigned  to  tbe  duty  of  making  two  of  tbe  sur- 
v<^8  nnder  the  above  head,  viz,  that  for  the  improvement  of  that  por- 
tion of  the  Mississippi  route  designated  a^  ^^  Improvement  upon  a  sys- 
tem to  be  provided  so  as  to  give  from  4^  to  6  feet  navigation  at  lowest 
Btages  from  Falls  of  Saint  Anthony  to  Alton"  (afterward  modided  so  as 
to  make  Grafton,  III.,  the  southerly  limit) ;  and  the  survey  of  so  much  of 
the  northern  route  as  is  designated  ^^the  Hennepin  Canal,  from  some 
point  on  the  Mississippi  Kiver  near  Kock  Island  to  the  Illinois  Kiver  at 
Hennepin." 

For  this  latter  survey  I  employed  Mr.  F.  0.  Doran,  who  organized  a 
party  and  took  the  field  in  August,  1874.    His  report  was  sent  in  on 
25th  January,  1875,  and  the  maps  to  illustrate  tbe  same  were  forwarded 
on  13tb  April,  1875.    This  report  setj^  forth  the  feasibility  of  making  an 
improvement  by  which  tbe  Upper  Mississippi  Uiver,  near  Kock  Island, 
could  be  connected  with  Lake  Michigan  at  Chicago,  via  Hennepin,  so 
as  to  pass  barges  which  are  used  for  freight  on  the  Up|H5r  Mississippi 
Biver.    But  to  make  the  connection  complete,  it  involved  a  costly  im- 
provement of  the  Upper  Illinois  Kiver  and  Illinois  and  Michigan  Canal, 
ifo  money  having  been  granted  for  this  work,  the  party  was  gradually 
reduced,  and,  after  closing  the  records  for  the  tiles  of  my  office,  the  chief 
of  the  party  was  discharged  on  the  10th  May,  1875. 

Tbe  survey  of  the  Mississippi  route  was  intrusted  by  me  to  Mr.  Mont- 
gomery Meigs,  who  was  employed  as  assistant  engineer,  and  organized 
a  party  and  took  tbe  field  in  the  latter  part  of  August,  1874.  His  pre- 
liminary report  was  sent  in  on  12tb  January,  1875 ;  and,  as  I  had  minute 
Borveys  in  my  possession  incidental  to  the  improvements  in  progress 
under  my  charge  at  Rock  Island  or  Upper  Rapids,  and  at  Des  Moines 
or  Lower  Rapids  of  tbe  Mississippi  River,  I  sent  in,  ou  11th  January, 
!  1^75,  and  on  26th  January,  1875,  reports  toucbing  the  expense  of  making 
!  any  change  in  tbese  costly  improvements  which  are  now  nearly  com- 
pleted, and  the  plans  of  which  are  deemed  perfectly  satisfactory  to  those 
concerned  in  the  navigation  of  the  river.  I  beg  leave  to  refer  to  tbe 
above-named  reports,  and  to  ask  that  they  may  be  accepted  as  a  part  of 
this  my  annual  report. 

i  have  the  honor  also  to  submit  the  report  of  Assistant  Meigs  upon 
the  survey  of  the  Upper  Mississippi  River,  as  far  as  the  party  were  en- 
^1^(1  to  prosecute  tbe  work,  viz,  from  Saint  Paul,  Minn.,  to  La  Crosse, 
^is.,  by  which  it  will  be  seen  that  he  estimates  tbe  cost  of  improving 
^<iat  portion  of  the  river  so  as  to  afford  a  depth  of  4^  feet  at  low  water 
to  be  $348,670,  and  suggests  that  $100,000  should  be  asked  for  to  defray 
t«e  expenses  of  the  first  year's  operations,  which  should  be  undertaken 

at  certain  difficult  points  named  between  Saint  Paul  and  Winona, 

Minn, 

^tis  proposed,  with  the  funds  remaining  in  hand,  to  push  the  surveys 
00  tbe  Mississippi  River  as  far  down  as  possible,  in  order  to  tbe  prepar- 
ing of  estimates  for  improving  that  part  of  the  river  between  La  Crosse 
aod  mouth  of  the  Illinois  River. 
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Financial  statement 

Amonnt  allotted  for  snryeys,  &c.,  intrasted  to  me $30,000  00 

AniouDt  expended  for  Hennepin  Canal  on  northern  route  survey 9,  fi^  42 

Amonnt  expended  for  survey  of  Mississippi  route *. 16,300  08 

Hemainin)?  on  band  1st  July,  1875,  which  will  be  applied  to  continuing  sur- 
vey of  Mississippi  route .*. ..       4,072  50 

Amount  required  for  fiscal  year  ending;  30th  June,  1877,  to  be  applied  in 
comuienciug  the  improvement  of  the  Upper  Mississippi  River,  in  accord- 
ance with  the  scheme  indicated  in  the  report  of  the  survey 100, 000  00 


report  of  mr.  montgomery  mriq8,  assistant  engineer. 

United  States  Engineer  Office, 

Rock  Island,  III,,  May  31,  1875. 

Sir  :  I  have  the  honor  to  present  my  report  on  the  above-named  route,  together  witi 
plans  and  estimates  for  the  improvement  of  the  river  down  to  the  vicinity  of  La  Crosse^  ^ 
Wis.,  which  is  as  far  as  our  survey  was  carried  last  seaison. 

The  data  upon  which  such  plans  are  based  are  GU^neral  Warren's  ma]»B  of  the  river.— 
from  his  surveys  of  1866  to  1869,  and  the  resurveys  of  detached  difficult  {tortious  of  th^M 
river  made  last  season  nnder  your  directions. 

General  Warren's  maps,  tracings  of  which  were  sent  to  this  office  from  Washington  .m 
are  as  follows : 

Map  of  the  Mississippi  River,  in  22  sheets,  from  mouth  of  the  Minnesota  River 
mouth  of  the  Ohio.    Surveys,  18G6-'69;  scale  2  inches  to  the  mile;  compiled  from  Unit4 
States  land  survey,  Geufral  Warren's  survey,  and  i^xisting  antbori  ies. 

Mississippi  River:  Separate  maps  of  important  localities,  viz: 

Falls  of  saint  Anthony  to  Outlet  Lake,  Saint  Croix,  10  stieets,  Nos.  1-10,  1866-'69. 

No.  11.  Mouth  of  Cannon  River. 

No.  12.  Channels  at  Head  of  Lake  Pepin. 

No.  Vi-Vo,  Lake  Pepin  to  Winona. 

No.  17.  Trempe  k  I'Eau. 

No.  lb.  Mouth  of  Black  River. 

No.  19.  La  Crosse. 

No.  20.  Brownsville,  Minn.,  to  Bad  Axe,  Wis. 

Nos.  13'  and  16'.  Resurveys,  at  different  times. 

No.  21.  Vicinity  of  Lansing. 

No.  22.  Prairie  du  Chieu. 

No.  23.  Guttenberg. 

Nos.  24  and  24'.  Dubuque. 

No.  25.  Vicinity  of  Clinton. 

No.  26.  Vicinity  of  Rock  Island. 

No.  27.  Vicinity  of  Burlington. 

No.  28.  Vicinity  of  Keokuk. 

No.  29.  Vicinity  of  Quincy. 

No.  30.  Vicinity  of  Hannibal. 

Mississippi  River,  in  the  vicinity  of  Fort  Snelling,  Minn.,  showing  remarkable  changes 
by  the  flood  of  1867. 

These  maps,  made  under  the  direction  of  General  G.  K.  Warren,  in  1866-'69,  and  com- 
prising all  the  information  to  be  had  at  Headquarters,  Engineer  Department,  in  Wash- 
ington, were  forwarded  to  Rock  Island,  and  placed  at  your  disposal.  They  contain  all 
the  information  concerning  reference-points,  bench-marks,  ^c,  which  would  be  usetol 
in  a  resurvey. 

On  July  27,  the  construction  of  the  quarter-boat  for  use  of  the  surveying  party  was 
well  under  way.  Her  hull  was  finished,  but  her  cabin,  equipment,  «&c.,  were  still  in- 
complete, and  it  was  not  until  August  27  that  all  was  in  readiness  to  proceed  up  the 
river  and  begin  operations. 

While  the  building  of  the  quarter-boat  was  in  progress  the  details  of  our  plan  of  oper- 
ations were  studied.  General  Warren's  survey  having  been  made  so  long  ago,  and  the 
river  having  since  then  changed  its  channel,  at  some  places  many  times,  the  soundings 
were  deemed  unreliable  for  the  purpose  of  making  plans  and  estimates  for  improve- 
ment, and  some  resurveys  considered  indispensable.  In  view  of  the  small  amount  of 
time  at  our  disposal,  an  i  the  fact  that  a  good  general  map  had  already  been  made  of 
nearly  all  the  points  offering  important  difficulties  to  navigation,  it  was  thought  best 
to  make  use  of  the  old  maps  as  much  as  possible,  and  only  survey  such  lines  as  would 
be  necessary  for  making  accurate  soundings. 

General  Warren's  survey  was  made  with  compass  (see  General  Warren's  report,  1867 ; 
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letter  of  General  A.  A.  Hnmphreys,  January  29, 1867,  page  8  of  report),  bnt  it  was  thought 

l^eet  to  sobstitote  the  transit  or  theodolite  for  the  compass  in  our  work,  and  to  locate 

the  soundings  in  wide  reaches  of  the  river  with  angnlar  measurements  from  bases  on . 

ahore,  in  order  that  the  work  might  be  more  accurately  referred  for  comparison  in  case 

at  any  time  the  study  of  the  river  should  neceasitate  resurveys. 

It  was  found  almost  invariably  that  the  reference-points  iudicated  on  General  War- 
ren's maps  had  disappeared.  In  some  cases  the  trees  on  which  bench-marks  had  been 
cut  were  found  to  have  been  disturbed,  either  by  the  felling  of  the  tree  or  caving  in  of 
the  bank,  bnt  in  most  cases  no  benches  or  reference  points  could  be  found,  and  the 
abseooe  of  such  marks  was  the  more  annoying,  as  it  made  difficult,  if  not  impossible,  the 
comparison  of  the  surveys  as  to  stage  of  wator  and  location. 

From  Captain  Davis,  of  the  Montana  (a  river  expert),  a  list  of  places  was  obtained 
where,  in  low  water,  steamboats  usually  had  difficulty;  and  it  was  thought  best,  in  view 
of  the  object  for  which  the  survey  was  undertaken,  to  restrict  the  new  surveys  to  those 
places,  and  to  endeavor  to  leave  such  marks  on  each  detached  work  as  would  serve  to 
establish  at  least  a  few  of  its  most  important  points. 

The  rapid  changes,  which  are  of  continual  occurrence  in  the  channel  and  banks  of 
tbe  Upper  Mississippi,  form  an  interesting  engineering  study.  The  causes  leading  to 
such  changes  are  so  obscure,  and  often,  no  doubt,  so  purely  accidental,  that  our  only 
bope  of  ever  arriving  at  a  knowledge  of  them  will  be  to  make  surveys  that  can  be 
easily  reproduced  at  any  future  time,  and  from  time  to  time  repeat  the  work.  The 
value  of  tbe  surveys  will  be  in  direct  proportion  to  tbe  manner  in  which  these  points 
bavebeen  "referred." 

It  was  impossible  in  most  cases,  with  the  means  at  hand  during  our  survey  of  last 
year,  to  do  more  than  mark  trees  at  a  safe  distance  from  the  bank  to  serve  as  references. 
Some  less  perishable  monuments  should  be  erected  to  take  the  place  of  these.    The 
best  plan  would  be  to  triangulate  the  bluiis  of  the  river,  and  locate  everything  from 
tbem. 

This  has  been  already  advocated  by  yourself  and  General  Simpson  and  others  well 
^Qainted  with  the  unstable  condition  of  the  bed  of  tbe  Mississippi  River;  but  for  tbe 
present  stone  blocks  would  be  of  small  expense,  and  would  serve  to  preserve  the  work 
already  done. 

ORGANIZATION  OF  PARTY. 

The  surveying  party  consisted  of  1  chief  assistant  engineer,  3  assistants,  1  rodman,  1 
Wt'Steerer  and  recorder,  2  boatmen,  2  recorders  of  angles,  1  signalman,  2  chainmen,  5 
A^Qieo,  I  cook,  1  assistant  cook — total  20  men. 

The  plan  of  making  the  men  manage  their  own  subsistence  department  worked  well. 
1  think  all  were  satin^ed,  and  the  expense  per  man  was  but  $13  and  a  fraction  per  month. 
^Qr  plan  of  operations  was  for  one  assistant  and  party  lo  lay  out  the  bases  for  the 
BOQDding-party  and  cut  out  the  line,  and  while  the  latter  was  engaged  on  the  bases, 
the  same  assistint  went  back  and  ran  the  levels  of  each  survey. 

I  had  not  men  enough  to  run  a  continuous  line  of  levels,  and  shall,  if  possible,  connect 
the  separate  lines  during  the  present  season.  As  we  started  at  Saint  Paul,  we  had  the 
advantage  of  moving  with  tbe  current,  and  found  no  difficulty  in  managing  the  quar- 
ter-boat, except  in  high  winds,  when  the  large  surface  exposed  by  her  cabin  made  her 
iiQmaoa^eable.  I  think,  however,  that  we  lost  in  all  less  than  one  day's  work  from  this 
J^Qse,  and  would  have  found  a  steamer,  nnless  it  had  been  a  very  light-draoght  steam- 
laanch,  an  expensive  and  almost  UHcle'^s  adjunct. 

.  Since  tbe  cotupletion  of  our  field-work  we  have  been  engaged  continuously  in  reduc- 
'DRand  plotting  tbe  n  ites.     In  the  maps  I  have  made  the  most  extensive  use  of  Gene- 
ral Warrt-n's  surveys,  which,  I  will  adci,  we  found  remarkably  reliable,  except  the  sound- 
logs.   The  lines  run  by  my  party  and  tbe  triangulations  are  all  iudicated  on  my  maps ; 
transit  and  theodolite  lines  in  full  black  liui'S,  compass  lines  in  red.     The  rest  of  the 
^orl{,  where  no  survey*  d  lines  are  given,  is  taken  from  General  Warren's  survey.    All  . 
the  located  soundings  were  plotted  on  a  scale  of  100  feet  to  the  inch,  and  transferred  to 
the  finisbed  map  on  a  scale  of  200  feet  to  the  inch.    The  reduction  and  transfer  were 
P«rfornied  by  means  of  a  system  of  squares,  brass  frames  with  very  fine  steel  cross- wires 
o<^iog  laid  on  the  drawings,  and  corresponding  squares  filled  up  \n  succession  with  the 
K^nudiogs.    As  many  as  2,500  soundings  have  been  in  this  way  transferred  to  the  map 
by  two  men  during  office-hours  of  one  day.    The  original  plotting  proceeded  at  tbe 
rate  of  about  500  a  day  for  two  men. 

THE   MISSISSIPPI  RIVER. 

Quite  a  full  description  of  the  Upper  MiHsiasippi  has  already  been  written  by  Gene- 
ral Warren,  and  presented  in  his  report  of  18G7. 

It  will  be  unnecessary  for  roe  to  do  more  than  allude  to  the  nature  of  tbe  stream  al- 
ready well  describe<l.  From  Saint  Paul  to  La  Crosse  its  course  is  winding,  fiowing  almost 
invariably  over  a  sandy  bottom,  which  changes  its  shape  after  every  rise,  and  at  low 

H.  Ex.  49 3 


34  NAVIGATION   OF   THE   MISSISSIPPI   RIVEIL 

« 

water  presents  serious,  and  sometimes  impassable,  obstacles  to  naviflration.  At  aver- 
age low  water  3  feet  is  about  the  depth  on  the  bars ;  and  as  most  of  the  large  steam- 
ers, and  even  the  small  ones,  draw  3  feet  6  inches  to  4  feet  6  inches,  or  5  feet  loaded- 
they  are  stopped  at  the  bars  and  obliged  either  to  spar  over,  or,  when  that  is  impossi, 
ble,  to  give  up  the  navigation  altogether.  The  large  steamers  are  scarcely  ever  pre- 
vented at  lo^  water  from  getting  to  Prescott,  though  sometimes  a  bar  below  LiaJce 
Pepin  will  get  so  shoal  as  to  detain  boats  for  some  hours,  or  even  days. 

The  trouble  generally  occurs  just  after  a  rise  in  the  river.  The  moment  the  water 
liegins  rising  the  sand-bars  begin  fo  shift;  old  channels  are  filled;  the  bottom  of  the 
stream  flattens  out,  as  it  were,  and  when  the  water  falls  again,  as  it  generally  does 
after  a  few  days,  the  stream  is  si>read  over  so  great  a  width  of  river,  and  so  flat  at 
bottom,  that  it  is  very  shallow.  In  the  course  of  time  the  water  cuts  for  itself  a  new 
channel  through  the  sand;  and  the  concentration  that  thus  takes  pliM^e  restores  the 
navigation  to  it«  usual  condition  until  the  new  chaunel  is  again  disturbed  by  a  rise. 
These  changes  in  the  bed  of  the  stream  occasionally  hapx»en  many  times  in  the  course 
of  a  season.  A  boat  may  fight  its  way  up  to  Saint  Paul  with  the  greatest  difficulty  ou 
a  falling  stage  of  water,  lie  there  a  day  or  so,  and,  returning  down  stream,  find  the 
navigation  much  inix)roved,  though  the  water  has  been  falling  all  the  time,  owing  to 
the  cutting  through  of  the  sand-bars.  Any  acceleration  in  the  current  of  the  river 
immediately  causes  a  commotion  among  the  sand-bars,  which  begin  to  travel  down 
stream.  To  iBsure  the  stability  of  the  channel,  therefore,  it  seems  best  not  to  try  to 
cut  off  bends  which  occur  in  the  same,  but  to  endeavor,  ou  the  contrary,  to  rednee'^the 
current  at  the  same  time  that  the  volume  in  the  channel-way  is  increased. 

I  am  of  ox)ioion  that  the  safest  plan  of  improvement  will  be,  in  general,  to  find  the 
natural  channel,  and  lead  the  wat«r  in  that  direction.  An  island  in  midstream  is, 
nearly  always,  at  its  lower  end,  the  seat  of  trouble.  The  two  currents  meet,  and  the 
result  is  that  the  greater  part  of  the  water  and  the  channel  cross  the  river  from  bank 
to  bank  at  a  sharj)  angle,  and  thus  the  section  of  the  stream  at  right  angles  to  its  axis 
is  so  much  lengthened  or  flattened  that  a  shoal  is  usually  the  result.  At  Crat's  Island 
a  case  of  this  kind  occurs.  The  channel  on  the  left  of  the  island,  which  carries  most 
wat-er,  crosses  from  the  left  to  the  right  bank,  and  spreads  out  over  the  bars  like  an 
immense  fan,  with  deep  water  off  the  outer  edge  of  the  reefs  and  a  very  shoal  passage 
over  the  crest  of  the  bar  near  the  foot  of  the  island.  As  General  Warren  st>ates  in  his 
report,  the  object  of  any  works  for  improvement  should  be  to  help  the  river  to  make 
the  crossings.  In  many  cases  the  closing  of  chutes  would  probably  greatly  improve 
the  navigation  of  the  main  river,  and  at  RoUingstone  Slough  and  some  other  points 
such  a  plan  has  been  recommended. 

The  improvement  of  the  Mississippi  River  will  require  a  good  deal  of  time  in  its 
accomplishment,  but  need  not  be  particularly  burdensome  to  the  Treasury.  A  com- 
paratively small  sum  expended  judiciously  every  summer,  aud  at  the  most  advantage- 
ous stage  of  water,  would,  in  the  course  of  a  few  years,  work  great  changes  in  improv- 
ing the  navigation.  This  is  the  policy  of  the  European  governments,  and  has,  iu  the 
course  of  time,  made  rivers  navigable  for  quite  large  steamers  that  would  in  this  coun- 
try be  thought  scarcely  worth  improving. 

At  present  the  dredging-steamers  do  good  service,  but  a  single  steamer,  as  at  present 
employed,  would  be  utterly  inatlequate,  in  a  prolonged  season  of  low  water,  to  give 
the  relief  necessary  for  uninterrupted  traffic.  1  deem  4^  feet  the  utmost  limit  to  which 
any  reasonably  expensive  system  of  improvements  could  be  expected  to  deepen  the 
navigable  low-water  channel.  In  this  opinion  I  have  the  concurrence  of  most  of  the 
steamboatmen  aud  of  those  well  acquaiuted  with  the  Mississippi  Kiver  in  its  various 
stages.  Even  should  it  be  found  impossible  to  obtain  a  greater  depth,  the  plan  of  ira- 
provemeuts  submitted  would  remain  the  same  and  only  require  extension  to  secure  a 
greater  depth. 

CURRENT. 

The  current  of  the  Upper  Mississippi  is  remarkably  gentle. 

The  subjoined  Table  I  gives  the  velocities  measured  by  me  at  various  points  on  our 
survey. 

That  at  Pig's  Eye  Island  I  expect  to  fiud  a  good  deal  increased  since  the  completion 
of  the  dam  which  was  finished  last  season,  after  our  measurements  were  made. 

Some  of  these  velocities  were  measured  with  floats  and  some  with  current-meter. 
The  measurements  w^ere  made  at  mid-depth,  as  near  as  could  be  attained,  rarely  lesa 
than  4  feet  below  the  surface  of  the  water. 

The  volumes  of  the  river  iu  cubic  feet  per  second  were  measured  at  various  points, 
aad  the  results,  together  with  the  stage  of  water,  as  ne^arly  as  it  could  be  gotten  at,  are 
embodied  in  Table  II. 


NAVIGATION   OP   THE   MISSISSIPPI   BIVEB.  35 

Tabue  \,^8howfmg  velocities  ofcwrrenU  at  varUms  loealitieson  ifie  Upper  Mi$9i$9ippi  Biver. 


a 

Feet  per 
second. 

Locality. 

oint 
map 

si 

1 

Bemarka. 

a 

s 

QQ 

jycDdrnmn's  Bar.  1|  miles  below  Saint  Paul . 

9.45 

5i8 

By  floats  at  mid-depth. 

b 

8.55 

5.8 

Do 

c 

8.42 

5.8 

Do. 

d 

8.55 

5.8 

Do. 

e 

8.66 

Lbi 

5.8 

Do. 

f 

8.63 

5i8 

Do. 

X 

3.66 

5.8 

Do. 

8.63 

&8 

Do. 

Pic's  Ewe  Island,  or  Island  No.  1 :  Main 

a 

b 

2.84 
2.65 

5.7 
5.7 

Current-meter. 
Do. 

e 

2.80 

1.91 

5.7 

B?. 

d 

8.78 

5.7 

e 

8.24 

5.7 

Do. 

Pfff's  ICre  Island :  (Jkute 

a 

8.26 

.5.7 

Do. 

b 

2:19 

1.49 

5.7 

Do. 

e 

1.89 

5i7 

Do. 

A 

2.45 

1.67 

5.2 

Do. 

MAin  channel:  Ohuie 

B 

a 

2.87 
1.97 

1.95 
1.34 

5.8 
5.2 

Do. 

Do. 

IffnTimttC  "A" , 

a 
b 

3.11 
0.35 

8.11 
0.24 

5.2 
5.2 

Da 

Do. 

Merrimao'*B" 

a 

b 

8.53 
2.65 

1.72 
1.80 

5.2 
5l2 

Do. 

Do. 

e 

2.80 

1.91 

5l2 

Do. 

A 

1.65 

1.12 

4.3 

By  floats. 
Do. 

b 

2.17 

1.48 

4.3 

e 

8.29 

1.55 

4.3 

Do. 

Hf«tf«*£f  Bar  ............      ..,..,... 

c 

1.64 

4.3 

Do. 

b 

1.71 

4.3 

Do. 

e 

1.72 

1.17 

4.3. 

Do. 

d 

1.71 

4.3 

Do. 

e 

1.67 

4.3 

Do. 

/ 

2.06 

4.3 

Do. 

Preseott 

a 

1.74 

4.5 

Do. 

b 

2.50 

4.5 

Do. 

• 

e 

2.67 

L82 

4.5 

Do. 

d 

2.38 

4.5 

Do. 

€ 

2.53 

4.5 

Do. 

f 

2,17 

4.5 

Do. 

Wabasha 

a 
b 

4.08 
4.35 

"2.' 96 

4.5 
4.5 

Do. 

Do. 

e 

4.17 

4.5 

Do. 

d 

2.81 

4.5 

Do. 

e 

2.30 

4.5 

Do. 

f 

2.06 

4.5 

Do. 

Winona  "A" 

a 

2.04 

3.1 

Carrent-meter 

b 

3.53 

3.1 

Do. 

e 

8.73 

i.86 

3.1 

Do. 

Winona  "B" 

a 
b 

2.81 
2,15 

1.91 

3.1 
3.1 

Do. 

Do. 

e 

8.26 

3.1 

Do. 

>foatb  of  IRAIIiDffStAB^  SUnnffb  ..: r-r- 

a 

1.93 

1.31 

3.1 

Do. 

b 

1.83 

1.25 

3.1 

Do, 

e 

1.77 

1.21 

3.1 

Do. 

d 

1.45 

0.99 

3.1 

Do. 

Table  IL — Discharge  of  river  in  cubic  feet  per  second. 


LooaUty. 


frenchman's  Bar 

Hastings 

Hastings  Bar 

Foot  PrescoU  Island 

Wabasha 


Discharge  in 
cubic  feet 
per  second. 


20.091 
15,332 
15, 516 
32,001 
45,209 


Stage,  ap- 
proxima- 
tion. 


5i8 
4.3 
4  3 
4.5 
4.5 


Remarks. 


September  3, 1874. 
September  35, 1874. 
September  28, 1874. 
September  30, 1874. 
October  9,  1874. 


LKVELS. 


The  levels  not  beiDg  as  yet  conneoted,  I  think  it  bent  not  to  present  them  nntil  the 
jC^ps  have  been  filled.np  and  the  necessary  redactions  made.    From  Saint  Paul  to 
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Presoott,  the  fall  of  the  water- surface  la  13.8  feet.  The  distance  measured  on  the  map 
in  the  center  of  the  river  is  about  twenty-six  miles.  This  gives  an  average  fall  per 
mile  of  0.53  feet  ^  6.4  inches.  The  air-line  distance  is  only  nineteen  and  one-half 
miles,  which  gives  for  the  fall  of  the  plane  of  the  valley  a  slope  of  8.5  inches  per  mile. 
This  is  a  little  more  than  Ellet  gives  for  the  descent  of  the  Mississippi  Valley  firom 
Cairo  to  the  Gnlf  of  Mexico,  which  he  estimates  at  8  inches  per  mile. 

Steamboatmen  call  the  distaoce  from  Saint  Paul  to  Prescott  thirty-five  miles,  and 
taking  into  account  the  many  abrupt  turns  which  they  are  obliged  to  make  in  keeping 
the  channel,  it  is  probably  not  very  far  from  the  truth. 

WATER-GAUGES. 

It  was  thougfat  necessary  to  establish  several  water-gauges  between  Saint  Paul  and 
La  Crosse,  and  the  results  of  the  observations,  from  the  time  they  were  put  in  to  the 
dosing  up  of  the  river  by  ice,  are  embodied  in  the  accompanying  profiles.  It  will  be 
noticed  that  at  Wabasha  the  result  of  strong  up-stream  or  down-stream  winds  is 
very  apparent,  owing,  no  doubt,  to  the  influence  of  Lake  Pepin,  whose  foot  is  just 
above  Wabasha. 

At  Prescott,  as  a  matter  of  interest,  the  open  water  at  the  foot  of  Lake  Saint  Croix 
offered  an  opportunity  for  continuing  gauge-readings  all  winter,  and  the  fact  that  the 
water  fell  to  0.3  feet  of  the  scale  allows  the  inference  that  its  zero  must  have  been 
pretty  nearly  correctly  placed.  I  hope  that  we  may  be  able  during  the  coming  season 
to  get  at  the  true  low- water  marks  of  these  gauges  by  observations  taken  during  the 
low-water  season. 

PLAKS  FOR  IMPROVING  RIV^ERS  BY  WINGS. 

There  have  been  many  attempts  to  regulate  the  channels  of  rivers  in  this  country^ 
by  means  of  wing-dams.    These  attempts  have  not  always  been  successful,  and  hav»> 

fenerally  been  made  on  streams  whose  beds  consist  of  rock  or  hard  gravel  bars.  It  is  to 
lurope  that  we  must  look  for  a  perfected  system  of  tiver  improvements.  There,  fot^ 
hundreds  of  years,  the  regulation  of  streams  offering  all  sorts  of  difficulties  has  been  a^ 
necessity.  It  has  been  a  study  for  generations  of  engineers  whose  successes  and  fail- 
ures form  an  interesting  chapter  in  the  history  of  engineering.  The  French^  the  Gtor— 
mans,  and  the  Dutch  have  ail  contributed  largely  to  the  hydraulics  of  great  rivers,  and. 
have  paid  dearly  for  the  knowledge  they  have  acquired.  It  will  be  proper  here  Uw 
lay  before  you  a  few  facts  connected  with  the  improvements  made  on  European  as- 
well  as  American  rivers  to  justify  the  plans  and  estimates  I  herewith  submit. 

The  preference  as  regards  cheapness  of  construction,  facility  of  repairing,  and  dura- 
bility, seems,  in  streams  with  sbilting  sand-bars,  to  be  given  to  those  works  whosc^ 
wing-dams,  ^c,  are  composed  of  brush  and  stones  combined.  In  streams  of  theabov^ 
character  the  use  of  single  wing-dams  has  often  been  found  a  failure,  and  abandoned.. 
They  frequently  fail  altogether  to  guide  water  in  the  direction  intended,  and  merely^ 
add  another  dangerous  ob^tacle  to  the  already  diflicult  navigation.  The  permanent^ 
deepening  of  the  channel  across  troublesome  sand-bars  has  been  very  successfully 
secured  by  contracting  the  stream  and  causing  scour  to  take  place,  the  sand  removed, 
being  deposited  in  and  between  numerous  wing-dams  stretching  out  from  the  shores. 

This  adds  to  the  security  of  the  dams,  and  at  the  same  time  confines  the  water  to  tho 
selected  channel-way.    In  the  course  of  time,  by  successive  deposits  of  sand  and  other 
sediment,  the  spaces  between  the  w  ing-dams  become  dry  shores,  on  which  the  growth 
of  willows  is  encouraged,  and  finally,  when  sufilcient  soil  has  been  deposited  at  high 
water,  the  willows  give  place  to  meadow-lands  or  forest.    The  action  of  these  dams 
may  be  compared  to  that  of  snow-fences,  the  shifting  sands  being  caught  in  the  eddies 
formed  by  the  dams.    The  object  of  the  wings  is  to  lessen  the  velocity  of  the  current 
along  the  shores  so  that  it  is  forced  to  drop  the  matter  carried  with  it  in  suspension, 
and  build  up  new  shores  at  the  selected  places.    The  production  and  regulation  of 
shores,  then,  is  the  proper  designation  of  this  kind  of  engineering,  though  its  object  is 
the  regulation  of  the  channel ;  art  is  substituted  for  main  strength,  and  the  river  is 
made  at  the  least  expens<»  to  do  the  heavy  work  of  moving  immense  quantities  of  sand 
and  digging  for  itself  a  deep  and  permanent  channel. 

I  subjoin,  as  an  example  of  the  German  practice,  a  copy  of  a  plate  to  be  found  in 
Hagen's  Wasser  bau  Ktinst,  a  most  thorough  treatise  ou  the  regulation  of  rivers, 
published  in  Kuuigsberg,  1^53,  by  the  Brothers  Borutraeger;  also,  later,  by  Ernst  and 
korn,  l.i73,  Berlin,  Fig.  8. 

In  this  example  all  the  w^orks  were  to  ]i)e  built  in  one  season.  The  old  channel 
shown  by  the  dotted  line  was  to  be  abandoned,  and  the  curreut  thrown  into  the  right- 
hand  arm  of  the  stream  by  closing  up  the  chute  on  the  left. 

The  begiuLiing  of  this  work  was  at  O,  where  a  protection  was  executed  to  prevent 
any  further  caving  of  the  banks,  when  the  main  body  of  the  stream  was  directed 
u^iun  it.  At  the  sauic  time  the  willows  and  brush  upon  the  island  were  rooted  up  as 
far  back  as  the  dotted  line,  to  prevent  any  further  deposit  of  sediment  upon  the 
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island,  and  to  facilitate  its  washing  away.  These  works  completed,  the  next  step 
was  at  J,  where  the  upper  wins-dam,  being  constructed  quite  strongly,  allowed  of 
the  other  two  being  lighter  and  cheaper.  This  gave  the  first  impulse  to  the  pas- 
saj^of  the  water  down  the  right-hand  chute,  since,  the  deep  hollow  being  removed, 
the  cnrreot  had  less  tendency  toward  the  left  bank. 

Next  came  the  construction  of  the  works  at  K,  to  induce  the  silting  np  of  the 
head  of  the  chnte.  Care  was  taken  here  not  to  entirely  close  the  water-way,  but 
only  to  arrest  the  current  somewhat,  that  the  silting  up  niight  be  gradual  and  distrib- 
nted  over  the  whole  length  of  that  arm  of  the  river.  To  this  end  a  low  dam  at  F, 
allowing  the  passage  of  tne  water  at  quite  low  stages,  is  built,  and  at  N  three  more 
wing-dams. 

The  effect  of  all  these  works  on  the  left  bank  was  to  build  out  the  shore  to  the 
dotted  line  designed  as  the  new  limit  of  the  river,  and  gradually  to  silt  up  the  whole 
of  the  chnte. 

When  sufficiently  raised  above  low-water  stages  the  planting  of  willows  caused  a 
continual  and  rapid  accumulation  of  sediment,  and  in  the  course  of  time  put  all  danger 
of  the  return  of  the  river  to  its  former  channel  out  of  the  question.  The  filling  np  of  the 
concavities  and  irregularities  at  O  and  H  was  the  last  work  of  the  construction.  At 
LM  it  was  found  necessary  to  dredge  a  narrow  channel  for  the  passage  of  boats  at  the 
time  when  the  river  was  first  shut  out  of  the  It  ft  chute,  and  bad  not  yet  removed  the 
bar  at  that  place. 

This  is  an  example  of  the  general  plan  adopted  in  the  more  modern  improvements 
of  the  German  rivers,  and  has  proved  itself  the  cheapest  and  most  certain  of  lasting 
snccese.  It  will  be  noticed  that  in  the  accompanying  plate  the  wings  are  all  directea 
lip  stream  at  a  slight  angle  with  the  axis  of  the  current. 

The  object  of  this  is  to  prevent  the  water  passing  over  the  dam  at  high  stages  from 
attacking  the  banks  below  the  foot  of  the  dam,  and  endangering  its  connection  with 
the  shore,  thus : 


'^^^  distance  between  the  dams  is  a  matter  of  judgment  and  experience. 


\,^Miii!^mM^ 


jiijjjjjj-^^ 


If  too  far  apart  the  dams  are  like  single  wing-dams,  and  the  current  suffers  all  those 

disturbances  which  single  dams  are  liable  to  cause.    If  too  close  an  unnecessary 

amount  of  money  is  ei^ended  to  accomplish  the  desired  results.    Some  writers  have 

stated  that  the  distance  between  should  not  exceed  four  to  six  times  the  length  of  the 

dams.    The  distance  between  is,  however,  more  probably  a  function  of  the  width  of 

the  stream  (to  be  safe,  not  more  than  one-third  of  the  width)  and  dependent  on  the 

direction  in  which  the  stream  meets  the  works.    If  the  current  is  normal  to  the 

wings,  they  may  be  wider  apart ;  if  directed  upon  the  heads  of  the  wings  so  as  to  pen- 
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etrate  between  them,  then  the  intervals  shonld  be  less.  It  often  becomes  necessary 
after  the  completion  of  a  system  of  wing-dams,  to  add  another  win^  or  two  so  as  to 
check  any  too  great  tendency  to  form  eddies  and  prevent  the  deposit  of  sand  in  the 
desired  places.  These  cut-olfs  are  of  much  lighter  constraction  than  the  wings,  which 
are  opposed  to  the  full  current,  as  the  subjoi  ned  drawings  will  show.  The  French  have 
on  a  great  many  of  their  tivers  built  long  wings  for  confining  the  channel.    These  are 


Kiffmmm,, 


left  open  at  the  lower  ends,  and  secure  a  good  depth  of  water  along  their  ontside,  but 
are  particularly  liable  to  being  undermined  where  the  foundations  are  insecare  (as  in 
a  sandy  stream),  and  it  is  found  that  the  deposit  behind  the  wing  is  very  slow  in  tak- 
ing place.  The  current  at  high  stages,  passing  over  the  crest  of  the  wings,  attacks 
the  banks  along  which  it  extends  and  runs  with  sufficient  velocity  to  carry  off  the 
matter  thus  excavated.  So  much  is  this  the  case  that  they  have  often  been  obliged 
to  build  cross-weirs  to  connect  it  with  the  banks.  At  low- water  the  deposit  ceases 
entirely,  since  no  current  enters,  and  the  wing  thus  remains  unsupported  and  liable 
to  continual  breaks  and  repairs. 

CONSTRUCTION  OF  THE  WINGS. 

The  brush  construction  that  I  have  before  referred  to  as  cheapest  and  best  has  a 
good  many  different  varieties ;  the  brush  is,  however,  nearly  always  made  into  fascines- 
of  such  a  length  that,  placed  on  their  butt-ends,  their  center  of  gravity  shall  be  at  tb» 
height  of  a  man's  shoulder  when  he  stoops  slightly  to  raise  them  from  the  ground. 
Fig.  10).  The  length  of  a  single  fascine  is  therefore  about  10  feet.  Large  fascines  ar» 
used  in  some  cases  where  the  core  of  the  fascines  consists  of  cobble-stones  or  coarse 
gravel.  These  are  made  from  12f  to  18  feet  long,  and  2^  to  3  feet  thick,  and  are  rolled, 
out  upon  the  wing  as  it  progresses.  These  fascines  are  applied  in  many  different  ways^ 
and  are  really  but  a  substitute  for  rock  in  plabes  where  the  latter  is  difficult  to  get. 
They  are  bound  together  by  so-called  '^  wursts,"  or  brush-rones,  to  which  they  ara 
pinned  with  treenails.    (See  Figs.  11  and  9.)  t 

The  crown  of  these  wiugs  shonld  be  built  on  an  incline  rising  toward  the  shore,  bu1# 
always  at  the  shore-end  kept  a  little  lower  than  the  bank.    This  prevents  the  disas- 


trous effect  of  a  thin,  unbroken  stream  flowing  over  the  whole  length  of  the  dam  at^ 
medium  stages,  and  keeps  the  water  crowded  toward  the  selected  channel.  The  dams 
are  customarily  built  2  to  3  feet  higher  than  the  low  stage  of  water,  and  in  general  it 
is  necessary,  in  working  from  the  banks  outward,  to  have  the  crown  out  of  water  in 
order  to  build  the  successive  layers  of  fascines.  The  batter  given  to  the  upper  and 
lower  faces  of  the  wings  varies  considerably,  but  a  slope  of  1  to  1  is  often  assumed  and 
answers  very  well,  particularly  as  a  very  accurate  preservation  of  any  particular  slope 
is  out  of  the  question  and  not  of  great  importance.  Figs.  1  and  2  show  how  the  sue 
cessive  layers  are  built.  At  a  (Fig.  2)  we  see  the  outer  layer  lying  on  the  surface  of  the 
water  ready  to  be  loaded  with  sand  and  gravel  and  sunk.  In  Fig.  1  it  is  shown  in 
plan  as  sunk.  We  see,  also,  that  the  immediate  sinking  of  a  layer  is  not  to  be  desired,, 
and  the  last  five  or  six  must  be  progressively  sinking  nearer  and  nearer  to  the  bottom, 
since  in  a  swift  current  the  possibility  would  be  very  small  of  holding  such  an  easily- 
broken  mass  as  that  of  a  number  of  fascines  pinned  together,  and  keeping  them  from 
bein^  twisted  away  from  the  preceding  and  solid  part  of  the  cotistruction.  When  the 
sinking  progresses  gradually,  however,  the  figure  shows  for  itself  how  the  fascines 
mutually  support  each  other.  Care  must  be  exercised  not  to  get  the  slope  of  the  layers 
of  fiiscines  too  steep,  otherwise  the  sand  or  gravel  which  is  placed  between  falls  out, 
and  is  carried  away  by  the  current.  Each  succeeding  layer  covers  and  protects  the 
end  on  top  of  the  preceding  one  from  washing  away.    At  the  outer  end  a  protection  of 
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riprap)  or  of  fascines  filled  with  stone,  is  necessary  to  insure  the  stability  of  the  last 
layers.  Finally,  when  the  brush-work  is  completed  a  covering  of  broken  stone  or 
coane  gravel  protects  from  injury  by  ice  or  floating  objects.  Lighter  forms  of  wings, 
to  be  used  in  shallow  places  or  where  deposit  has  already  taken  place  between  the 
mtin  wings,  are  shown  in  Figs.  5,  6,  and  12.  Little  explanation  of  these  is  neces- 
sary. 

The  Enropean  constructions  mentioned  above  are  adapted  to  both  great  and  small 
depths.  Oq  portions  of  the  Rhine,  whore  such  dams  nave  been  constructed,  the 
water  is  sabject  to  a  rise  of  25  to  30  feet  in  twenty-four  hours,  aud  the  fact  of  the 
dams  holding  their  places  under  such  circumstances  is  sufficient  evidence  of  their 
Btreogth. 

BANK-PROTECTIONS. 

Where  quantities  of  loose  rock  are  not  attainable,  brush  protections  are  used,  and 
are  built  in  much  the  same  way  as  those  on  the  Fox  aud  Wisconsin  Rivers.  The  im~ 
proTemeDts  lately  carried  out  on  these  rivers  show  the  efficacy  and  stability  of  brush- 
dams. 

The  United  States  Engineers  have  there  employed  the  fascine  construction  to 
great  advantage,  and  so  firmly  does  the  brush  become  anchored  in  the  sand  that  the 
removal  of  a  dam,  when  this  became  necessary,  has  proved  a  difficult  matter.  They 
have  withstood  floods  of  10  feet  above  their  crests,  under  the  most  unfavorable  circum- 
stances. These  were,  however,  nearly  all  low  dams.  In  them  the  fascines  were  laid 
side  by  side,  with  the  butt-ends  down  stream,  and  lapping  under  each  other  so  as  to 
make  a  slope.  They  were  bailt  to  1  foot  above  low  water,  but  it  seems  that  this 
was  afterward  judged  to  be  too  little,  and  some  of  them  were  raised  a  foot.  The 
fucines  were  made  into  rafts  or  mats  by  tying  them  together  with  light  poles  bound 
on  with  cord. 

ILLINOIS   RIVER  DAMS. 

On  the  niinois  River  a  simpler  form  of  brush-dam,  and  one  which  has  answered 
well,  is  constructed  as  in  the  annexed  figures  (Figs.  15  and  16).  I  think  that  for  a 
stream  with  an  even  bottom  this  construction  will  be  as  stable  as  that  made  with 
fascines,  and  cheaper  to  build — the  cost  of  labor  required  in  making  fascines  being 
f(T^ter  than  it  would  be  in  Europe.  The  great  dlHadvantage  of  the  Illinois  River 
dam  appears  to  me  to  be  its  want  of  elasticity  by  which  to  fill  up  hollows  occurring 
^Dder  it.  The  bottom  of  the  Mississippi  is  so  even,  however,  in  most  places  that  I 
consider  this  disadvantage  of  le^s  importance.  I  have  made  my  plans  and  estimates 
^pon  the  basis  of  the  Illinois  River  construction,  and  with  the  bank-protection,  as  in 
^ig- 19,  used  at  Alton  plough  by  General  Simpson. 

Bmsh,  per  cord |2  25 

Stone,  per  cubic  yard 2  00 

Earth,  per  cubic  yard 35 

Piling,  per  linear  foot 15 

The  gentle  current  of  the  Upper  Mississippi  will,  I  think,  give  full  security  to  these 
dams,  but  should  they  fail  the  fascine  construction  can  be  resorted  t6.  These  weirs 
Jill  rarely  be  constructed  in  over  10  feet  of  water — a  depth  that  will  be  continually 
diminishing  with  the  age  of  the  dam.  The  protection  of  the  ends  of  the  wings  is  to 
(^flecnredoy  means  of  piling  and  riprap,  as  in  Figs.  17  and  18. 

I  think  it  possible  that  we  may  be  able  to  reduce  the  cost  of  many  of  the  wings  by 
boilding  them  slighter^  where  they  are  found  to  be  in  positions  not  much  exposed  to 
thecnrrent,  but  have  not  thought  it  advisable  to  take  this  into  account  in  the  general 
^lopate.  A  number  of  the  bars  surveyed  by  us  do  not  appear  at  present  to  require 
^y  iinprovement  to  secure  4^  feet  of  water,  and  it  will  be  impossible  to  estimate  for 
^l  ^niprovement  until  such  time  as  they  may  again  become  obstacles. 
y^^  dotted  red  lines  on  the  tracings  show  the  snores  which  it  is  proposed  to  secure, 
•'Id  the  wings  or  weirs  are  drawn  in  black. 

•nT^^  shifting  nature  of  the  channel  is  well  shown  by  the  small  sketches  appended  of 
fi^^  Sloagh  and  Rollingstone,  which  give  the  channels  as  run  in  diff'erent  years. 
^^j««.  20  and  21.) 

bn  1  ^^^^^io'^  ^  ^^®  banks  will,  in  many  cases,  prove  necessary  after  the  dams  are 
hnl  ^^  ^^  impossible  to  predict  with  certainty  the  exact  amount  of  work  needed, 
. .  ^  I  have  added  a  sufficient  sum  to  the  estimates  to  cover  the  cost  of  such  construe- 

^v-^PP^ii^  A  description  of  the  various  bars  between  Saint  Paul  and  La  Crosse, 
^ich  will  be  interesting  here  as  showing  the  number  of  points  that  will  event- 
^*»y  need  iinprovement.  These  localities  have  been  designated  by  pilots  and  river 
r^Pts,  and  a  good  many  places  are  mentioned  where  4^  feet  at  present  could  be 
Tfan  ^^  ^^^  water,  except,  perhaps,  in  such  extraordinarily  dry  seasons  as  that  of 

10^. 

.  Bocb  droughts  occur  so  seldom  as  to  be  of  scarcely  any  importance  in  our  plans  of 
improvement ;  not  oftener,  probably,  than  once  in  forty  years. 
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DESCRIPTION  OF  THE  BARS. 

Frenchmati's  Bar, — This  is  a  reef  jnst  below  Saint  Paal,  evidently  caosed  by  the 
widening  of  the  stream  below  Dayton's  BInff.  The  wings  are  intended  to  confine 
the  current,  and  are  indicated  on  the  tracings  herewith  presented.  Cost  of  wings, 
$4,417.86. 

Pig*8  Eye  Island  Bars. — These  bars  have  always  been  a  serions  obstacle  to  navigation. 
The  spreading  of  the  water  above  and  below  the  island  has  formed  shoals,  on  which 
steamers  were  at  low  stages  frequently  detained  and  obliged  to  lighten  or  spar  over. 

The  equal  division  of  the  stream  made  bad  navigation  in  either  arm  when  the  water 
was  low,  the  channel  being  found  sometimes  on  one,  and  sometimes  on  the  other  side 
of  the  island. 

A  pile  and  riprap  dam  was  thrown  across  the  head  of  the  left-hand  chute  last  sea- 
son,  and  will,  it  is  thought,  have  materially  improved  the  channel  on  the  right  by  the 
time  low  water  sets  in  this  year.  It  was  thongnt  best  to  add  wings  above  and  below 
the  island,  in  accordance  with  the  general  views  already  indicated  in  this  report ;  and 
should  they  be  needed,  will  give,  it  is  thought,  a  good  4^-foot  channel.  Cost  of  wings, 
$1,913.10. 

Kaposia  Bar. — This  bar,  like  those  immediately  below  it,  the  Upper  and  Lower  Red 
Rock  Bars,  is  caused  by  the  crossing  of  the  channel  from  bank  to  bank.  The  Upper 
Red  Rock  Bar  has  at  times  been  the  worst  on  the  river.  The  maps  explain  fully  the 
plans  for  bettering  the  channel,  and  it  is  only  necessary  to  call  attention  to  the  rocky 
ledge  un  the  left  bank,  along  which  the  channel  is  from  12  to  20  feet  deep,  to  show  that 
the  river  is  capable  of  furnishing  abundant  water  for  navigation  wherever  a  narrow 
and  permanent  water-way  can  be  secured. 

The  stone  is  of  quite  excellent  quality  for  riprap,  and  can  be  quarried  and  loaded 
into  boats  without  difficulty. 

Cost  of  wings  at  Kaposia $2,425  34 

Cost  of  wings  at  Upper  Red  Rock 3, 140  04 

Cost  of  wings  at  Lower  Red  Rock 2,796  12 

Nexcport  Bar. — Above  the  little  town  of  Newport  the  river  divides,  and  pours  part  of 
its  water  through  a  chute. 

The  map  explains  the  method  of  improvement,  as  also  at  Merrimac,  where  a  case  of 
the  same  kind  occurs. 

Cost  of  wings  at  Newport • $2,259  36 

Cost  of  wings  at  Merrimac '. 2, 798  36 

Bobinson^ 8  Island  Bar. — This  is  sometimes  called  the  **Head  of  Gray  Cloud,"  since 
Gray  Cloud  Slough  leaves  the  river  just  opposite  the  small  island.  It  is  thought  best 
to  leave  the  channel  as  it  at  present  exists,  near  the  rocky  cliffs  of  Gray  Cloud  Island, 
only  confining  the  water  somewhat  by  wings  on  the  right  bank,  in  order  to  cut  out  the 
bar  at  the  upper  end  of  the  island  and  make  a  good  raft-channel.  There  have  been 
great  changes  here  since  General  Warren's  surveys  of  1867,  and  the  channel  has  shifted 
from  the  right  to  the  left  of  the  island  many  times.  It  is  thought  that  the  contraction 
of  the  water-way  will  cause  the  island  to  disappear;  but  if  it  does  not,  it  shoald  be 
removed  either  by  scraping,  or,  if  rock  is  found,  by  blasting,  and  the  rock  used  in  the 
construction  of  the  wings.    Cost  of  wings,  $3,414.20. 

Pine  Bend  Bar. — This  place  is  quite  often  very  shoal.  A  large  sand-bar  forms  a  mile 
or  more  above  the  islands  and  moves  down  during  successive  seasons,  so  that  about 
once  in  five  seasons  it  reaches  the  narrow  channel  between  the  islands  and  the  right 
bank  and  disappears.  A  new  bar  has  in  the  mean  time  formed  above,  and  goes  through 
the  same  process.  While  these  changes  are  going  on  the  channel  is  continually  shin- 
ing. The  plan  of  improvement  consists  in  straightening  the  course  of  the  stream,  and 
confining  the  water  to  the  channel  on  the  right  bank.     Cost  of  wings,  $7,622.86. 

Gray  Cloud  Bar. — This  is  not  often  a  bad  place,  and  it  is  not  thought  necessary  at 
present  to  survey  or  render  estimates  for  iU  improvement. 

Boulanger's  Bar. — This  bar  is  seldom  troublesome,  but  will  require  deepening.  Our 
soundings  along  the  left  bank  show  rock,  either  bowlders  or  in  place.  The  wings 
will,  it  is  thought,  give  sufficient  water  without  removing  the  rock.  Cost  of  wings, 
$2,307.44. 

Head  of  Nhnnger  Bluf  Bar. — At  this  place  a  small  island  has  formed,  behind  which 
the  Niniuger  Slough  heads,  and  withdraws  quite  a  considerable  quantity  of  water  from 
the  main  stream. 

The  steamers  have  lately  been  forced  to  take  the  narrow  channel  around  the  island, 
and  so  confined  is  it,  that  the  banks  are  literally  worn  olf  by  the  rubbing  of  the  steam- 
ers' guards.  An  old  barge  was  loaded  with  rock  and  sunk  in  this  channel  last  season 
by  your  orders,  and  it  remains  to  be  seen  what  effect  it  w  11  have  upon  the  main  chan- 
nel. The  map  explains  the  further  improvements  contemplated.  Cost  of  wings, 
$5,223.35. 

Xininger  Bluff— Nininger  and  Hastings  Bars. — Thesa  are  ordinary  reefs,  caused  by  a 
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wider  reach  of  river  than  can  be  well  sapplied  with  water  at  low  stages.    The  maps 
speak  for  themselves  as  to  the  mode  of  improvement. 

Coet  of  wings  at  Nininger  Blnflf $2,770  60 

Coet  of  wings  at  Nininger 6,399  40 

Cost  of  wings  at  Hastings 2,850  08 

JPrescoit  Island  Bar, — The  same  trouble  exists  here  as  at  the  head  of  many  of  the 
islands  of  the  Mississippi.  General  Warren,  in  his  report,  advised  the  closing  of  the 
right-hand  chute ;  and  that  appears  still  to  be  the  proper  method  of  improvement, 
with  a  few  wings  above  to  somewhat  contract  the  width  of  the  river  and  assist  in  silt- 
ing up  the  beaa  of  the  chute.    Cost  of  wings,  $5,335.66. 

Diamond  Bluff, — At  this  place,  some  eight  to  nine  miles  below  Prescott,  there  used  to 
be  a  bar  which,  during  one  season,  gave  trouble.  It  has  since  disappeared,  nor  could 
we  find  any  evidence  of  improvement  at  this  place  being  needed.  The  bar  was  some 
two  miles  above  the  town.  Just  at  the  town,  I  was  told,  a  rocky  ledge  extends  out 
into  the  river  from  the  left  bank,  and  at  low  water  causes  some  inconvenience  from 
the  narrow  water-way  left  for  the  passage  of  boats.  The  depth  being,  however,  always 
abundant,  I  have  not  contemplated  removing  the  rock.  The  river  is  good  from  this 
place  to  the  head  of  Lake  Pepin,  at  Wacouta,  in  all  seasons. 

'Wacouta  Bar.— A  little  hamlet,  called  Wacouta,  is  built  at  one  of  the  mouths  of  the 
river  emptying  into  Lake  Pepin,  and  gives  its  name  to  a  shoal  and  an  arm  of  the  delta 
which  the 'Mississippi  forms  here.  The  sboal  gives  little  trouble,  and,  as  the  middle 
channel,  which  pours  the  main  volume  of  the  stream  into  the  lake,  has  excellent  navi- 
gation at  all  stages,  it  is  thought  that  a  light  placed  on  the  sandy  point,  to  enable 
steamers  to  find  the  entrance  to  the  middle  channel  at  night,  will  be  all  the  improve- 
ment necessary.  The  light  is  now  placed  on  a  point  below  the  Wacouta  or  South 
Channel.    It  wss  first  lit  in  May,  1875. 

Bar  below  Bead's  Landing. — The  river  receives  here  one  of  its  largest  tributaries,  the 
Chippewa.  Our  survey  shows  no  improvement  needed  at  this  place,  nor  at  the  ''  Bar 
above  Wabasha.^' 

Bar  helmv  Wabasha.— This  is  a  bad  and  most  inconvenient  bar,  where  steamers  have 
to  croes  the  river  almost  at  right  angles  to  get  into  the  chute  to  the  left  of  Crat's 
Island,  and  the  navigation  of  large  rafts  is  particularly  difficult.  The  channel  on  the 
right  of  the  island  is  good  until  near  its  foot,  where  sand-bars  make  bad  shoals  in  low 
stages.  As  the  upper  part  of  this  chute  has  a  hard,  gravelly  bed,  not  subject  to 
changes,  the  "Bar  at  foot  of  Gratis  Island,^'  as  well  as  at  its  head,  can  be  avoided  alto- 
gether, it  is  thought,  by  the  construction  of  wings,  as  given  on  the  accompanying 
maps.  This  plan  nas  the  advantage  of  cheapness,  and  also  that  it  will  not  interfere 
with  the  working  of  boats  in  the  present  channel.  Gost  of  wings,  bar  at  foot  of  Grat's 
Island,  17,485.59. 

Beef  Slough  Bars. — This  place  has  long  been  one  of  the  worst  on  the  Mississippi. 
The  river  widens  and  is  divided  by  many  islands.  The  small  sketch,  Fig.  20,  gives  a 
good  idea  of  it,  together  with  the  plan  for  its  improvement,  and  the  various  channels 
that  have  at  diiferent  times  been  used  by  steamers  and  rafts. 

Some  local  interests  may  be  injured  by  the  closing  of  the  Beef  Slough  Gut-off,  as  a 
small  steamer  runs  from  Alma  to  Wabasha  by  way  of  Beef  River  and  this  cut-off,  and 
it  is  iK>seible  that  the  mill-owners  and  logging  companies  on  Beef  Riveir  may  object  to 
having  this  convenient  passage  closed  up.  It  will,  however,  be,  no  doubt,  to  the  ad- 
vantage of  the  general  navigation,  and,  if  found  necessary,  means  can  be  devised  for 
allowing  the  passage  of  this  small  steamer  (only  50  or  60  feet  long),  while  most  of  the 
water  is  cut  uif  from  Beef  River.  It  is  not  expected  that  after  the  wings  are  com- 
pleted the  banks  will  remain  stable  in  this  locality,  and  it  is  better  that  they  should 
be  cnt  away  in  some  places,  and,  when  the  regular  shape  indicated  on  the  map  has 
been  reached,  riprap  can  be  applied  to  prevent  further  wasting.  Gost  of  wings, 
$12,747.28. 

Alma  Bar. — Above  Alma  the  channel  has  changed  in  the  last  two  years,  and  the  best 
water  is  now  found  to  the  left  of  the  islands,  at  the  mouth  of  Beef  River.  The  bars  in 
this  vicinity  belong  to  the  general  term  of  Beef  Slough  bars,  given  to  the  reach  be- 
tween Crates  Island  and  Alma,  and  are  at  times  troublesome.  The  old  channel,  which 
occapies  the  main  river,  appears  the  most  natural  to  improve,  and  will  afford  the 
easiest  navigation.  I  refer  to  the  plans  as  explanatory  of  what  is  recommended  for 
the  improvement.     Gost  of  wings,  $15,130.94. 

Pine  Island  Bar,—^o  improvement  was  found  to  be  necessary  here,  the  depth  bmug 
at  present  sufficient;  also  in  the  same  category  were  found  to  bslong  the  following 
bars: 

Above  West  Newton. 

Head  West  Newton  Island. 

Above  Minneiska. 

Mount  Vernon  Bar, — The  long  shallow  crossing  at  Mount  Vernon  will  require  a  con- 
traction of  the  width  of  the  stream  as  in  the  plan.    Gost  of  wings,  $5,151.10. 

Chimney  Bock  Bar, — ^The  river  is  here  divided  by  islands,  and  with  the  us\ial  Tea^\\>. 
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I  learn  that  there  hae  been  for  some  years  bat  little  trouble  experienced  at  thif 
and  the  survey  shows  4^  feet  at  low-water  at  present. 

Rollingstone  Bars. — Here  is  a  reach  of  the  stream  very  similar  to  that  at  Beef  i 
The  present  channel  is  behind  the  islands,  on  the  ri^ht  bank,  and  is  extremely  i 
and  inconvenient.  There  are  lumber  interests  which  would  be  in  conflict  w 
closing  of  the  Rollingstone  chute.  At  low-water,  however,  these  people  are  obi 
take  their  rafts  down  to  Winona  by  the  outside  channel,  and  could  of  course  d 
other  stages. 

Some  adjustment  of  this  diflSculty  will  have  to  be  made,  as  the  plan  recomn 
demands  the  closing  of  the  chute.     Cost  of  wings,  $1*2,706.06. 

Betsey's  Slough  Bar, — Island  No.  65  here  divides  the  river  into  two  channels, 
have  alternately  been  used  by  steamers.  Of  late  the  bar  at  the  foot  of  the  lei 
chute  has  become  so  shoal  that  large  steamers  have  been  obliged  to  take  to  th< 
side  of  the  island.  A  very  shallow  bar  at  the  head  of  the  right  chate  offers  bu 
more  inches  of  water  than  the  bar  at  foot  of  Betsey's  Slough  (left-hand  chute] 
the  latter  excepting  this  bar  being  from  12  to  18  feet  in  depth  in  mid-channel.  Tl 
of  improvement  is  evident  from  the  Qiap.  It  is  probable,  though  not  certain, 
large  amount  of  riprap  will  have  to  be  used  on  the  concave  bank  below  the  \s 
prevent  abrasion  after  the  improvements  have  been  made.    Cost  of  wings,  $4,6^ 

WiWs  Bar, — This  bar  is  just  below  Betsey's  Slough,  and  is  due  to  a  luck  oi 
merely.  The  plan  which  provides  for  leading  the  water  off  from  the  small  chac 
the  right  of  the  island  into  the  main  channel  will,  I  think,  give  the  needed 
Cost  of  wings,  $3,845.50. 

Argo  Island. — Here  there  appears  to  be  no  improvement  necessary  at  present 
same  is  true  of  the  bar  above  Winona  ;  Elevator  Bar  below  Winona ;  bar  abo*^ 
neopa,  and  bar  below  Homer. 

Mount  Trnnpe  d  VEau  Bar, — A  slight  improvement  here  will,  it  is  thought, 
the  bar  at  the  head  of  Island  No.  81  sufficiently  to  give  4^  feet  of  water.    (Sec 
Cost  of  wings,  $5,402.30. 

Bar  belmc  Trempe  d  VEau, — This  has  been  quit«  a  serioas  obstruction  in  formei 
though  not  recently  or  at  present.    No  improvement  is  now  needed. 

Queen^s  Bluff  Bar, — The  river  here  needs  contraction,  and  is  provided  for  as  i 
Cost  of  wings,  $5,897.18. 

Bar  below  Dreshach, — Here  is  again  one  of  those  cases  where  an  island  (N 
interferes  with  the  course  of  the  stream.    It  is  thought  that  the  slight  construct 
the  foot  of  the  right-hand  chut'C  will  give  all  the  relief  needed ;  and,  as  the  chan 
straight  though  narrow  one,  it  will  be  shorter  and  more  convenient  than  that 
use.    Cost  of  wings,  $5,309.04.  / 

The  two  bars  mentioned  as  Nos.  43  and  44  (head  La  Crosse  Chute  and  bai 
La  Crosse)  were  not  reached  by  my  survey  of  last  season,  the  cold  weather  cau 
to  sospend  operations. 

Table  III  gives  the  numbers  and  names  of  the  various  bars  between  Sain 
Minn.,  and  La  Crosse,  Wis. ;  the  cost  of  wing-dams  for  each  bar,  exclusive  < 
shore-revetment  or  protection  as  may  be  found  necessary  after  completion  of 
and  the  available  depth  on  each  bar,  as  given  by  pilots,  at  low  summer-water. 

Table  III. 


Xa 


1 

2 
3 
4 

5 

6 

7 

8 

9 

10 

11 

12 


Name  of  bar. 


Frenchman's 

Pig'eEye 

Kaposia 

Upper  Red  Rock 

Lower  Red  Rock 

Newport 

Mernmac 

Robinson's  Island 

Pine  Ik-nd.. 

Gray  Cloud 

Boulanger's 

Head  Nininger  Bluff 


13uNiningerfilult. 


14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 


/ 


Nininger 

Hastings 

Pi-escott  Island 

Diamond  Bluff 

Wacouta 

Below  Rea<Vs  Landing . 

Above  Wabasba 

Below  Wabasha 

Ciat's  Island 

Beef  Sloagh 

Alma , 


Cost  of 
wings. 


14,417  86 
1,913  10 
2,425  34 
3. 140  04 
2,796  12 
2,259  36 
2,  798  36 
3.414  20 
7, 622  86 


2,307  44 
5, 223  35 
2, 770  60 
6, 399  40 
2.850  08 
5,335  66 


7,  485  59 
12,  747  28 
15, 130  94 
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Tablb  ni — Continned. 


:So.' 


% 

3t 

33 
34 
35 
36 
37 
38 
39 
40 
41 
49 
43 
44 


Name  of  bar. 


Pine  Island 

Above  West  Newton 

Head  West  Newton  Island 

Minneiska ^ 

Moant  Vemoii 

Chimney  Bock 

BoUinestone 

B«taey^s  Slough 

Wild's 

Argo  Island 

Above  Winona 

Elevator  below  Winona 

Abuve  Ifinneopa « 

Below  Homer 

Mt.  Trempe-a-16aa 

Below  TTempe-a*I6aa , 

Qneen's  Blnff 

Below  Dresbach' 

Head  La  Crosse  Cbate 

Above  La  Crosse 


Total. 


Cost   of 
wings. 


$5,151  10 


12, 706  06 
4,651  04 
3,845  50 


5,402  30 


5,897  18 
5.309  04 


i:»,  999  80 


Depth     at 
low  water. 


FeeL 
A 
4 
4 
4 

3» 

4 

4 

3i 
4 

4 
4 


No  estimates  are  made  for  those  bars  against  the  names  of  which  no  sums  are  placed, 
as  they  were  foaud  by  as  to  be  at  present  in  no  need  of  improvement,  giving  at  least 
4i  feet  of  water  for  low- water  navigation. 

The  cost  of  riprapping,  or  otherwise  protecting  snch  shores  as  appear  to  need  it 
after  the  completion  of  the  works,  is  estimated  at  1^78,000. 

It  will  be  observed  that  these  improvements  cover  a  stretch  of  river  reckoned  by  the 
steamboat  distances  of  nearly  two  hundred  miles  in  length,  and  is  the  portion  which 

has  heretofore  been  either  difficult  or  impossible  to  navigate  during  the  low-water 

BeawQ. 

Below  La  Crosse  obstructions  exist,  but  they  are  far  apart,  some  stretches  of  fifty  to 
sixty  miles  requiring  no  improvement  to  bring  them  up  to  the  standard  of  4^  feet. 

The  completion  of  the  Fox  River  improvement  will  make  the  improvement  of  the 
Upper  Mississippi  of  even  more  importance  than  it  is  now,  the  trade  between  Chicago 
and  the  Northwest  being  immense. 

Ad  appropriation  of  $50,000,  to  begin  with,  would  enable  us  to  test  the  soundness  of 
the  views  expressed  in  this  report,  and  I  would  suggest  that  the  first  improvements  be 
ii^e  at  Crat's  Island  and  Betsey's  Slongh. 

These  two  points  have  long  been  among  the  worst  bars  on  the  upper  river,  and  suc- 
f^uhere  will  fully  justify  the  views  set  forth  in  this  report,  and  prove  that  it  is  not 
impossible  to  secure  4^  feet  navigation  from  La  Crosse  to  Saint  Paul,  but  actually 
9^ite  possible,  and  at  an  expenditure  far  below  what  has  ordinarily  been  thought  it 
would  involve.  Those  bars  which  at  present  have  4|  feet  of  water  oflfer  no  peculiar 
difflcnlties,  nor  would  the  cost  of  improving  them,  should  they  become  obstructions^ 
'^J^ore  than  the  average  cost  of  those  for  wbicb  estimates  have  been  made. 

jl^y  estimates  apply  only  to  those  obstructions  existing  at  the  date  of  survey,  and  I 
whmitthem  as  follows: 

ESTIMATE  OF  COST  OF  IMPROVING  THE  CHANNEL  OF  THE  MISSISSIPPI  RIVRR  BETWEEN 
SAINT  PAUL  AND  LA  CROSSE,  TO  GIVE  4^  FEET   NAVIGATION  AT  LOW  WATER. 

5^*>Dg8  and  dams $133,999  80 

*|Prappiiig  shores  as  needed 78, 000  00 

Jf^fapiDfr  with  Long's  scraper 75,000  00 

*;ngineeriDg 30,000  00 

^litingencies,  10  per  cent 31,G99  9d 

348, 699  78 

In  conclusion,  I  would  remark  that  the  cost  of  keeping  up  these  works  should  not 

1^ excessive,  and  it  is  thought  that  the  United  States  steamer  and  crew  now  employed 

**  removing  snags,  &c.,  could,  without  much  additional  cost,  assume  the  duty  of  re- 

ofliAn  ^^^  dams  and  riprapped  shores  whenever  they  required  it.    An  appropriation 

f  100,000  would  enable  us  during  the  first  year  to  improve  the  very  bad  portions  of 

«nver  above  Prescott,  and  also  the  two  points,  Betsey's  Slouch  and  Crat's  Island, 
^Ationed  before  as  good  places  to  test  the  method  of  construction  advocated  in  this 

port.   I  would,  therefore,  respectfully  suggest  that  this  amount  be  asked  for. 
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The  plans  and  estimates  for  the  Mississippi  River  improvement  between  La  Crosse, 
Wis.,  and  Alton,  HI.,  cannot  be  completed  until  the  close  of  the  ensuing  season. 
I  remain,  sir,  very  respectfully,  your  obedient  servant, 

M.  MEIGS, 
AsaiMtant  Engineer. 
Col.  J.  N.  Macomb, 

Corps  of  EngineerSf  U,  S,  A, 


preliminary  report. 

United  States  Engineer  Office, 

Rock  Islandy  IIL,  January  12,  1875. 

General:  The  following  preliminary  report  by  Assistant  Engineer  — 
M.  Meigs  upon  the  survey  of  the  Upper  Mississippi  River  is  respect- 
fully forwarded  to  the  Chief  of  Engineers  as  showing  the  extent  of  the*^ 
operations  for  the  past  working  season,  as  far  as  the  same  can  be  showiM^ 
prior  to  the  completion  of  the  maps  and  diagrams  required  for  closec* 
estimates. 

I  approve  of  the  suggestion  of  Assistant  Engineer  Meigs,  that  the 
work  should  be  commenced  and  conducted  by  hired  labor  until  such 
progress  shall  have  been  made  as  will  show  on  what  basis  contracts  can 
be  safely  let  in  case  it  should  eventually  be  deemed  economical  and 
advantageous  to  do  the  work  by  contract. 

A  steamer  will  be  required  expressly  for  this  work  :  but  doubtless  the 
United  States  steamer  Montana  could  render  valuable  assistance  in  the 
outset,  and  hence  the  necessity  of  having  her  repaired  as  soon  as  possi- 
ble, as  estimated  for  in  another  communication  from  me  to-day. 

As  dredging  will  be  needed  in  conjunction  with  the  building  of  wing, 
dams,  the  Montana  is  peculiarly  fitted  to  assist  in  this  work  at  once; 
but  in  case  the  water  should  be  low  in  the  river,  her  services  would  be 
demanded  at  various  points  for  assisting  the  navigation,  as  has  been  the 
province  of  that  boat  for  years  past,  and  steamboat-men  would  probably 
protest  against  her  being  withdrawn  from  the  general  duty  of  keeping 
the  channel  open. 

It  is  therefore  hoped  that  a  steamer  may  be  provided  for  according  to 
the  estimate  for  this  special  service. 

All  of  which  is  respectfully  submitted. 

J.  K  MACOMB, 
Colonel  of  Engineers. 

Brig.  Gen.  A.  A.  Humphreys, 

Chief  of  Engineers y  U.  S.  A. 


beport  of  mr.  montgomery  meigs,  assistant  engineer. 

Engineer  Office,  United  States  Army, 

liock  Islandy  January  6,  1875. 

Sir:  In  the  present  nncompleted  state  of  my  maps  and  notes  it  is  impossible  to 
make  any  satisfactory  estimate  of  the  cost  of  tbe  whole  improvements  contemplated 
by  the  Committee  on  Transportation-Routes  to  the  Seaboard  on  the  Upper  Mississippi. 

It  is  to  be  remembered  that  no  improvements  of  the  kind,  or  on  the  scale  of  those 
that  would  be  necessary  on  the  Upper  Mississippi  to  secure  4^  to  6  feet  of  water,  have 
yet  been  constructed  in  this  country. 

It  is  a  work  of  such  importance  and  magnitude  that  it  should  not  be  undertaken 
without  some  previous  experiments.  I  would  suggest  that  two  or  three  points  on  tbe 
river  which  now  impede  navigation  the  most  should  be  selected  for  improvement. 

RoUingstone  Bars,  Beef  Slough  Bars,  and  Betsy^s  Slough  Bars  are  three  such  points, 
or,  perhaps,  rather,  some  of  the  bars  above  Prescott  where  the  river  is  smaller. 
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Should  it  be  fonnd  poasible  to  secure  4|  feet  of  water  at  these  points,  I  feel  sure 
BteAmboatrmen  will  feel  satisfied,  aad  they  will  be  able  to  navigate  these  diffioult 
points  more  readily  than  they  now  do  the  Rock  Island  Rapids,  where  4  feet  of  water  is 
provided  for. 

I  woald  sQggPst  that  in  asking  for  an  appropriation  it  be  lefb  discretionary  with  the 
Enfifineer  Department  what  points  on  the  apper  river  are  to  be  improved,  as  from  the 
Bhixting  nature  of  these  bars  the  difficulties  are  liable  to  cnase  at  one  bar  and  occur  at 
some  other  place,  after  any  great  freshet  in  the  river.    Still  it  may  be  said  that  the 
serious  difficulties  at  low  water  are  above  La  Crosse,  and  particularly  above  Winona. 
It  might  perhaps  be  better  to  begin  up  at  Saint  Paul  and  work  downward. 
The  Pig's  Eye  Bar  has  been  improved  experimentally  already,  and  its  resalts  ought 
to  be  carefully  considered. 

The  United  States  steamer  Montana  might  be  used  to  do  the  necessary  dredging  in 
connection  with  these  improvements,  but  it  would  be  better  to  have  an  independent 
steamer,  since  in  case  of  low  water  the  Montana  would  be  required  to  do  the  usual 
work  in  which  she  has  been  engaged. 

The  only  successful  improvements  of  streams  with  shifting  sand-bars,  such  as  the 
Mississippi,  have  been  made  in  Europe  on  the  Upper  Rhine  and  Danube  (see  Stephen- 
son's Canal  and  River  Engineering,  2d  ed.,  p.  151).  These  works  were  of  great  extent 
and  attended  with,  perhaps,  greater  difficulties  than  those  the  Mississippi  offers,  owing 
to  the  greater  height  of  their  floods.  The  spurs,  diversion-arms,  &c.,  in  these  iinprover 
ments  were  entirely  constructed  of  bundles  of  fascines,  weighted  with  stones  and 
earth,  and  were  mskle  with  great  rapidity  and  economy.  This  style  of  improvement 
offers  particular  advantages  on  the  Mississippi,  where  the  brush,  &,c.,  can  be  had  in 
any  quantity,  and  it  would,  no  doubt,  be  the  most  economical  method  that  could  be 
employed. 

It  would  be  necessary  to  make  some  resurveys  for  these  improvements,  and  for  a 
thorough  examination  of  points  of  difficulty  between  La  Crosse  and  the  mouth  of  the 
Illinois  River. 

In  view  of  these  facts,  I  would  suggest  the  construction  of  a  light-draught  steamer 
for  dredging,  &c.,  at  Pittsburgh. 

This  will  soon  be  necessary  to  replace  the  Montana,  now  pretty  well  worn  out,  and 
c&D  be  employed  for  the  present  on  the  contemplated  improvements.  There  are  forty- 
three  bars  between  La  Crosse  and  Siiint  Paul,  acknowledged  as  obstructions,  more  or 
leas  serious,  by  the  steamboat-men  at  present  employed  on  the  river.  In  my  opinion  it 
'^ill  cost  at  least  $500,000  to  improve  these  points,  to  secure  4^  feet  water  (abundant 
for  the  present  requirements  of  navigation). 

I  therefore  submit  the  following  estimate  of  the  amount  that  could  be  advantage- 
ously expended  next  year,  and  suggest,  for  the  more  economical  expenditure  of  the 
money,  that  the  work  be  executed  at  first  under  the  personal  supervision  of  the  Engi- 
neer Department,  until  some  experience  is  gaihed  that  will  be  a  guide  for  the  letting 
of  contracts. 

ESTIMATE. 

Engineering,  completing  maps,  &,o (15,000 

Cost  of  steamer,  with  Long's  scraper 35,000 

Expenses  of  same  fur  one  jear - 20,000 

Cost  of  brush-dams,  piling,  &c 60, 000 

Contingencies 13,000 

143, 000 

I  wonld  say  that  I  cannot  complete  my  plans  and  estimates  for  the  w.ork  above  La 
Crosse  until  May,  and  examinations  remain  to  be  made  below  that  point. 
I  remain,  sir,  respectfully,  your  obedient  servant, 

M.  MEIGS, 
AaaiBtani  Engineer. 
Col.  J.  N.  Macomb, 

Corp8  of  Engineers,  U,  S,  A, 


ROCK  ISLAND  RAPIDS. 

Rock  Island,  III.,  January  11,  1875. 

General  :  As  bearinp^  upon  the  subject  of  plans  and  estimates  for 
the  improvement  of  the  IJpper  Mississippi  River  upon  the  scale  suggest- 
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• 

€d  in  the  report  of  the  Select  Comraitt<ee  of  the  United  States  Senate 
upon  TransportatiouBoates  to  the  Seaboard,  I  beg  leave  to  present  here- 
with a  tabular  statement  showing  the  cost  of  the  work  of  improving  Bock 
Island  Rapids,  the  amount  required  jet  to  complete  that  work,  and  the 
additional  amounts  that  would  be  required  to  secure  additional  depths 
as  suggested  in  the  report  of  the  select  committee  above  referred  to. 
This  tabular  statement,  which  gives  a  clear  exhibit  of  the  cost  of  exist- 
ing and  additional  improvements  at  this  point,  was  drawn  up  by  Assist- 
ant Engineer  E.  F.  Hoffmann,  who  has  been  identified  with  this  work  of 
improvement  since  its  commencement;  and  it  is  founded  upon  his  sur- 
veys made  from  time  to  time  for  the  purpose  of  measuring  contractors' 
work,  and  showing  the  best  means  of  continuing  the  improvement. 

The  work  of  cutting  the  channel  through  the  rocky  chains  which 
were  found  obstructing  the  navigation  in  this  limited  district  of  some 
fourteen  miles  of  river  was  projected  on  the  basis  of  affording  a  chan- 
nel of  200  feet  in  width  and  4  feet  in  depth  below  the  water-surface 
of  the  low  stage  of  1864.  These  dimensions  were  adopted  by  a  Board 
of  Engineers  after  consulting  with  persons  engaged  in  the  river  navi- 
gation, and  after  considejiug  the  wants  of  navigation  of  the  upper  river, 
and  were  deemed  ample  as  affording  better  navigation  than  could  be 
depended  upon  as  to  be  found  in  the  river  above.  The  plam  as  far  as 
perfected  has  given  great  satisfaction  to  those  engaged  in  navigating 
the  river. 

It  will  be  seen  that  a  deepening  of  only  six  inches,  so  as  to  give  only 
4^  feet  at  lowest  water,  would  cost  over  half  a  million  of  dollars,  and 
nearly  half  as  much  as  the  satisfactory  channel  now  nearly  completed. 
I  would,  therefore,  respectfully  recommend  that  the  existing  scheme  of 
improvement  for  Eock  Island  Rapids  be  adhered  to,  at  least  until  after 
it  shall  have  been  shown  that  a  greater  depth  can  be  secured  and  main- 
tained through  thet  sandbars  above. 

I  remain,  very  respectfully,  vour  most  obedient  servant, 

J.  N.  MACOMB, 

Colonel  of  Engineers. 

Brig.  Gen.  A.  A.  Humphreys, 

Chief  of  Engineers^  U.  8.  A. 


Rock  Island  Bapida  of  the  Mieaissippi  Rher, 

The  work  of  im proving  the  Rock  Island  Rapids  of  the  Mississippi  River, 
DOW  nearly  coniplet<^,  has  been  conducted  on  the  basis  of  affording  a 
navigation  of  4  feet  in  depth  below  the  low-water  snrface  of  1864,  and 
has  cost,  thus  far,  about ,. $1, 050, 000 

Amount  required  to  complete  the  project 80,000 

To  afford  6  inches  greater  depth  through  the  rocky  chains,  so  as  to  give  a 

depth  of  4^  feet,  would  cost  an  additional  amount  of 507, 092 

To  aifurd  I  foot  greater  depth  through  the  rocky  chains,  so  as  to  give  a 

depth  of  5  feet,  would  cost  an  additional  amount  of! 1, 102, 428 

To  afford  2  feet  greater  depth  through  the  rocky  chains,  so  as  to  give  a 

depth  of  6  feet,  would  cost  an  additional  amount  of 2,403, 590 


DES  MOINES  RAPIDS. 


EocK  Island,  III.,  January  20, 1875. 

General:  I  beg  leave  to  present  herewith  a  report  of  Capt.  Amos 
Stickney,  Corps  of  Engineers,  made  by  my  direction,  touching  the  cost 
of  the  canal,  &c.,  around  Des  Moines  Rapids  of  the  Mississippi  Biver, 
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and  the  cost  of  deepening  this  canal,  &c,  1  foot,  so  as  to  get  a  depth 
of  6  feet  at  low  water  through  this  improvement. 

An  examination  of  this  report  shows  that  this  great  work  (which  is 
now  nearly  finished),  when  completed  under  the  existing  plan,  will  have 
cost  something  over  $4,000,000,  and  that  to  alter  it  so  as  to  afford  an 
additional  foot  of  depth  will  cost  nearly  one-fourth  as  much  as  the  com- 
pleted work,  besides  being  attended  with  serious  loss  of  time  before  the 
work  can  be  availed  of. 

The  plan  of  this  work  was  to  give  a  depth  of  5  feet  at  low  water,  and 
was  adopted  by  a  board  of  engineers,  after  duly  considering  the  possi- 
bilities of  the  navigation  of  the  Mississippi  Eiver  above  and  below  Des 
Moines  Bapids. 

In  view  of  the  facts  set  forth  above  and  in  the  inclosed  report  of  Cap- 
tain Stickney,  I  would  respectfully  suggest  that  true  economy  would  be 
opposed  to  any  change  in  the  plan  of  this  work,  at  least  until  it  shall 
have  been  satisfactorily  shown  that  a  depth  of  6  feet  or  more,  at  low 
water,  can  be  secured  and  maintained  throughout  that  part  of  the  river 
between  Bock  Island  Bapids  and  Des  Moines  Bapids,  and  through  the 
natural  obstructions  below  Keokuk. 

I  remain,  very  respectfully,  your  most  obedient  servant, 

J.  S.  MACOMB, 

Colonel  of  Engineers. 

Brig.  Gen.  A.  A.  Humphreys, 

Chief  of  Engineers  U.  8,  A. 


report  op  capt.  amos  stickney,  corps  of  engineers. 

United  States  Engineer  Office, 

Keokuk,  Iowa,  January  10,  1875. 

Colonel:  Iq  accordance  with  yonr  directions,  contained  in  letter  of  8th  December, 
1874, 1  have  had  prepared  estimates  of  cost  of  inoreasinj^  the  depth  of  water  tbroagh- 
out  thifl  improvement  to  6  feet  in  lowest-water  stages  of  the  river.  The  depth  as  at 
preeeDt  adopted  is  5  feet,  and  to  increase  it  1  foot  will  cost  as  follows,  viz : 

At  middle  lock. 

480  cubic  yards  of  masonry  to  take  down,  at  $3 $1,440  00 

480  cubic  yards  of  raasonrv  to  rebuild,  at  $9 4,320  00 

3O0  cubic  yards  of  dimension-stone,  at  $15 4,500  00 

oOObarrelsof  cement,  at  $2.50 750  00 

lOO  cubic  yards  of  sand,  at  $1 100  00 

^J^  cubic  yards  of  earth-excavation,  at  50  cents 1,500  00 

4,000  cubic  yards  of  rock-excavation,  at  $1.50 6,000  00 

J^Rates, rebuilt,  $2,000  each 8,000  00 

Bailiogand  draining 1,000  00 

27,610  00 

At  guard-lock, 

^  cubic  yards  of  masonry  to  takedown,  at  $3 $750  00 

*^  cubic  yards  of  masonry  to  rebuild,  at  $9 2,250  00 

^cubic  yards  of  dimension-stone,  at  $15 3,iK)0  00 

fr 'barrels  of  cement,  at  $2.50 500  00 

o^ftS^Jc  yards  of  sand,  at  $1 75  00 

^,W0  cubic  yards  of  rock-excavation,  at  $5 15,000  00 

*'W0  cubic  yards  of  rock-excavation,  at  $1.50 1,500  00 

i8*f««,  rebuilt,  $2,000  each 8,000  00 

"wbugand  draining 1,000  00 

32,075  00 


ToUl 
Total 


co«t  at  middle  lock $27,610  00 

coetat  guard-lock 7^1,^"^  ^ 
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Prism  of  canal  firam  guard  to  middle  lock, 

150,000  cnbio  yards  rock-excavation,  at  |2.50 • $375,000  00 

10,000  cubic  yards  earth-excavation,  at  50  cents 5,000  0^ 

ChanneU  at  entrance  to  canal, 
22,700  cubic  yards  rock-excavation,  at  $4 90,800  OO 

'^^■.                         Channel  at  Montrose  chain, 
42,000  cubic  yards  rock-excavation,  at  $8 336,000  00 

866, 485  CO 
Add  10  per  cent,  for  contingencies 86,648  50 

Total  cost  of  increase  of  1  foot  in  depth 953,133  50 

The  work  has  already  cost,  up  to  the  present  time,  and  including  the  ap- 
propriation of  June  23, 1874 $3,571,000  00 

Amount  estimated  to  complete  it 480,000  00 

Total  cost,  according  to  present  plans 4,051,000  00 

Increased  cost  for  1  foot  additional  depth 953,133  50 

I  confidently  expect  to  bring  this  work  to  jsuch  a  state  of  completion  by  the  fall  of 
1875  as  to  allow  of  the  passage  of  steamboats ;  if,  however,  the  plan  is  so  changed  as 
to  require  the  additional  foot  in  depth,  the  completion  of  the  work  will  be  delayed  at 
least  two  years. 

Very  respectfully,  your  obedient  servant. 


Col.  J.  N.  Macomb, 

Corps  of  Engineers,  U,  S.  A, 


I  AMOS  STICKNEY, 

Captain  of  EngineerSf  Bvt.  Major, 


C  C  4. 

PART  OF  THIRD  SUBDIVISION  OF  MISSISSIPPI  TRANSPORTATION- ROUTE 

report  of  col.  james  h.  simpson,  corps  op  enchneers. 

Engineer  Office,  United  States  Army, 

Saint  Louis,  Mo,,  January  20,  1875. 

General  :  la  accordance  with  your  letters  of  June  29  and  July  22, 
1874,  requiring  me  to  survey  that  portion  of  the  Mississippi  River  lying 
between  the  mouth  of  the  Illinois  River  and  the  mouth  of  the  Ohio 
Biver,  under  the  act  of  Congress  approved  June  23, 1874,  containing  au 
appropriation  for  surveys  and  estimates  for  the  improvements  recom- 
mended by  the  Senate  Committee  on  Transportation- Routes  to  the  Sea- 
board, &c.,  and  to  submit  for  approval  a  project  for  the  improvement  of 
the  river  between  the  points  mentioned,  I  have  the  honor  to  present  the 
maps  herewith  and  the  following 

REPORT. 

The  Mississippi  River,  between  the  Illinois  and  Ohio,  is  divided  by 
natural  characteristics  into  three  sections. 

The  first,  extending  from  the  Illinois  to  the  Missouri,  a  distance  of 
twenty -four  and  a  half  miles,  is  distinguished  from  the  other  sections  by 
comparatively  clear  water,  discolored  by  earthy  and  vegetable  matter, 
but  not  sufficiently  charged  to  afford  a  sediment  when  the  river  is  below 
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the  mean  stage,  so  long  as  the  water  is  in  motion ;  becoming  tarbid  as 
the  river  rises,  sand,  clays,  and  fine  gravel  are  borne  along  in  consider- 
able quantities;  tlie  allavial  banks  are  eroded,  and  this  portion  of  the 
river  becomes  assimilated  to  the  section  below  the  Missouri  when  that 
section  is  below  the  mean  and  approaching  the  low  stage. 

The  average  slope  of  this  section  at  low  water  is  0.^^  foot  per  mile, 
aod  the  current  strong.  The  slope  and  carrent  depend  very  much  on 
the  relative  stages  of  the  Upper  Mississippi  and  the  Missoari  Elvers, 
increasing  or  diminishing  as  the  relative  volume  of  the  Mississippi 
increases  or  diminishes. 

From  the  mouth  of  the  Illinois  to  Alton,  a  distance  of  sixteen  and  a 
half  miles,  the  eastern  shore  of  the  river  is  a  rock  bluff  rising  to  a  height 
of  from  75  to  150  feet,  except  where  broken  by  ravines  and  the  narrow 
valleys  of  unimportant  creeks.  On  the  west  the  bank  is  continuously 
allavial,  and  the  bottom-lands  are  common  to  the  Mississippi  and  Mis- 
soori  Rivers,  here  separated  by  a  neck  of  laud  from  two  to  four  miles 
iu  width. 

The  second  section  extends  from  the  mouth  of  the  Missouri  to  Com- 
merce, a  distance  of  one  hundred  and  sixty-two  miles.  This  section 
derives  its  distinguishing  features  from  the  Missouri ;  turbid  waters, 
shifting  bars,  and  channels,  rapid  erosions  of  alluvial  banks,  and  exten- 
aive  accretions,  building  up  and  removing  islands,  tow-heads,  and  bat- 
tores,  with  great  rapidity. 

Seen  al  the  higher  stages,  the  crumbling  banks  falling  in  masses,  the 
spoil  of  the  forests  covering  the  surface,  and  the  boiling,  swirling  cur- 
rent 8how  the  power  to  be  encountered ;  and  seen  at  low  water,  the 
vide  wastes  of  sand  bars,  bristling  with  snags  and  drifts  of  every  size 
and  shape,  with  here  and  there  the  dismembered  skeletons  of  man's 
vork,  memorials  of  disaster,  as  forcibly  suggest  that  to  undertake  the 
control  of  the  forces  here  developed  is  no  light  task. 

From  the  mouth  of  the  Missouri  to  8aiut  Louis,  a  distance  of  fifteen 
miles,  the  river  does  not  touch  the  bluff  on  either  side.  A  prolongation 
of  the  rock-formation  of  the  west  side  is  exposed  at  the  chain  of  rocks, 
where  a  ledge  extends  about  one-third  of  the  distance  across  the  river- 
hed.  The  rock  probably  underlies  the  alluvium  on  the  Missouri  side,  at 
00  great  depth,  for  a  considerable  distance  below  the  chain.  With 
these  exceptions — and  the  latter  is  not  positively  proven — there  is 
uothing  to  check  erosion  on  either  side  of  the  river  from  the  mouth  of 
the  Missouri  to  Saint  Louis. 

Below  Saint  Louis  the  river  follows  the  Missouri  bluff  closely  for  fifty- 
five  tnile(>,  the  only  exception  being  at  Rush  Tower  Bend,  where  a  former 
island  has  become  connected  with  the  Missouri  shore.  Above  Saint 
^enevieve  the  river  leaves  the  bluff,  returning  to  it  near  Saint  Mary's. 
Below  Saint  Mary's  it  trends  to  the  eastward,  meeting  the  Illinois  bluff 
^^  the  mouth  of  the  Kaskaskia,  and  follows  this  bluff  to  Liberty,  whence 
jj'^RaiQ  is  turned  toward  Missouri,  reaching  the  bluffs  at  Big  Eddy,  and 
lollows  close  at  their  foot  to  Cape  Cinq'  Homme. 

Here  the  valley  is  at  its  narrowest,  and  rock  appears  on  both  sides. 
J;be  main  Illinois  bluff  recedes  from  the  river  near  Liverpool,  and  the 
I'lvercoutinut's  along  the  Missouri  bluff.  A  few  miles  helow,  the  isolated 
^'Q^b  ne^r  Grand  Tower  are  found,  on  the  Illinois  side.  Low  grounds 
^  the  eastward  of  these  isolated  islands  of  rock  indicate  that  the  river 
once  flowed  to  the  eastward  of  them,  and  that  the  opening  through 
^■^ich  the  river  now  flows  is  the  result  of  some  unknown  operation  of 
nature. 

Below  Grand  Tower  the  river  follows  the  Missouri  bluffs  closely  for  a 
H.  Ex.  49 i 
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long  distance^  receding  from  them  near  Bainbridge,  toaching  again  at 
Gape  Girardeau.  Here  the  main  Missoari  blaff  recedes  from  the  river^ 
and  appears  no  more.  A  short  distance  below  Cape  Girardean  a  de- 
pression allows  the  Mississippi  waters  in  floods  to  escape  into  the  swamps, 
and  thence  into  the  Saint  Francis.  BlufiBs  again  appear  on  both  sides 
of  the  river  at  Cape  La  Croix,  continuing  for  several  miles,  and  termi- 
nating at  Commerce,  bat  the  blnff  on  the  west  is  isolated,  and  appar- 
ently has  been  detached  from  the  Illinois  highlands. 

l^ear  Commerce  the  bluffs  recede,  and  the  valley  expands  into  the 
great  alluvial  basin  of  the  Lower  Mississippi. 

Throughout  the  second  section  the  river  is,  as  a  rule,  held  in  on  one 
side  by  rocky  bluf^,  and  is  remarkably  direct  in  its  general  course;  only 
when  it  leaves  the  bluffs,  as  noted,  does  it  work  out  the  long,  sweeping 
curves  to  be  expected  in  great  rivers. 

Below  the  junction  of  the  Missouri  and  Mississippi  the  waters  of  the 
two  rivers  flow  for  many  miles  side  by  side  with  a  distinct  line  of  divis- 
ion. As  far  down  as  Carondelet,  muddy  water  from  the  Missouri  may 
be  dipped  on  one  side  of  a  boat,  and  the  comparatively  clear  water  of 
the  Upper  Mississippi  from  the  other.  Long  after  the  line  of  division  is 
lost  to  the  eye,  the  difference  in  the  water  obtained  from  different  sides 
of  the  stream  is  strongly  marked. 

The  river  receives  in  this  section  two  tributaries  of  considerable  size, 
the  Meramec  from  Missouri,  and  the  Kaskasia  from  Illinois.  But  their 
contributions  to  the  volume  are  too  small  at  low  stages  to  Imve  much 
practical  influence  upon  the  navigation,  and  but  little  upon  the  im- 
provement of  that  navigation.  The  contributions  of  sediment,  though 
considerable  at  times,  are  usually  so  small,  compared  with  the  immense 
quantities  brought  in  by  the  Missouri,  and  excavated  by  the  river  itself 
Irom  its  banks  and  bed,  that  its  efiect  is  not  discoverable. 

The  valley  throughout  this  section,  except  near  Grand  Tower  and  at 
the  Grand  Chain,  is  from  three  to  eight  miles  in  width.  Nearly  the 
whole  of  this  area  is  subject  to  overflow  in  time  of  floods.  The  ground 
generally  slopes  back  from  the  river  to  the  sloughs  and  lagoons  with 
which  the  bottom  is  interspersed ;  and,  as  in  like  manner  the  ground 
slopes  from  the  farther  bank  of  the  slough  or  lagoon,  the  probability 
that  these  lagoons  have  at  some  time  been  channels  carrying  large  vol- 
umes of  water  is  established.  Many  think  it  proves  them  to  be  sites 
of  old  beds  of  the  river,  a  conclusion  which  is  possible  but  not  neces- 
sary, since  any  considerable  volume  of  water,  escaping' over  the  banks 
of  a  minor  channel,  would  explain  the  terraced  formation  which  char- 
acterizes these  river-bottoms. 

The  third  section  extending  from  Commerce  to  the  mouth  of  the  Ohio, 
a  distance  of  thirty-seven  and  a  half  miles,  derives  its  distinguishing 
characteristics  from  the  entrance  into  the  alluvial  region,  where  the  uni- 
form texture  of  the  soil  allows  the  river  to  shape  its  course  without 
restriction  ;  and,  secondly,  from  the  influence  of  the  Ohio. 

The  times  of  flood  of  the  Ohio  and  Mississippi  are  very  different ;  and 
as  the  Ohio  alone  is  able  to  cause  a  rise  to  a  stage  40  feet  above  low 
water,  when  the  Mississippi  is  comparatively  low,  the  phenomena  of 
back-water  are  of  frequent  occurrence,  and  its  ordinary  influence  ex- 
tends as  far  as  Commerce,  frequently  farther.  When  the  Ohio  is  high 
and  the  Mississippi  low,  the  current  through  this  section  is  slack,  but 
when  the  conditions  are  reversed  the  current  becomes  very  rapid.  Owing, 
in  a  great  measare,  to  these  excessive  changes  of  velocity,  the  channel 
is  very  unstable  and  the  erosions  extensive,  as  also  the  accretions. 
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The  foregoing  are  the  principal  distinctive  featare  of  the  sections  as 
tbej  present  themselves  to  the  eye. 

It  mnst  not  be  understood  that  the  description  above  refers  to  the 
navigable  channel,  when  the  river  is  spoken  of  as  following  the  blaflfs, 
or  in  stating  that  the  conrse  of  the  river  is  remarkably  direct.  The  bed 
of  the  river  is  so  broad  that  the  channel  meanders  from  side  to  side 
within  the  bed  jnst  as  the  bed  itself  meanders  in  the  valley  from  bluff 
to  bloff,  and  as  by  erosions  and  deposits  the  bed  of  the  river,  in  long 
periods  of  time,  traverses  the  valley,  so  the  channel  traverses  the  bed 
fiom  bank  to  bank,  justifying  the  remark  often  heard,  that  "not  a  square 
rod  of  the  bed  coukl  be  pointed  out  that  had  not,  at  some  time,  been 
covered  by  the  track  of  steamboats.^ 

The  movement  of  the  bed  is  ordinarily  so  slow  that  the  impression 
to  a  casual  observer  would  be  that,  as  a  general  rule,  the  changes  of  the 
river  were  oomparatively  slight  and  of  no  great  importance,  an  they  do 
not,  within  short  periods,  so  completely  alter  the  contour  of  the  bends 
and  reaches  as  to  attract  notice.  Local  observers,  on  the  other  hand, 
noting  the  disappearance  of  landmarks,  realize  that  the  changes  are 
great,  and,  keeping  no  exact  record,  naturally  take  an  exaggerated  idea 
of  the  extent  and  rapidity  of  the  changes. 

The  shifting  of  the  navigable  channel  is  continual,  sometimes  in  pro- 
gressive movement;  often  in  sudden  leaps;  tbe  water  forsaking  one 
OGurse  and  cutting  out  a  new  channel, in  a  very  different  direction,  with 
very  little  warning. 

The  unstable  character  of  the  bars  and  channels  renders  it  impracti- 
cable to  execute  surveys  and  maps  giving  in  detail  the  hydrography  of 
the  river  or  the  exact  form  of  the  bars.  If,  by  elaborate  survey,  these 
features  were  determined,  by  the  time  the  maps  could  be  executed  the 
ebanges  would  be  so  great  as  to  render  them  useless  for  any  practical 
purpose.  For  this  reason  maps,  descdptions,  and  plans  relating  to  the 
I  Mississippi  mnst  pf  necessity  be  confined  to  general  features ;  details 
woold  tend  to  confuse  and  deceive  rather  than  assist  in  comprehending 
the  real  charactw  of  the  river,  and  the  mode  of  dealing  with  it  practi- 
cally. 

The  surveys  executed  under  the  act  of  Congress  of  June  23, 1874, 
fornished  only  part  of  the  material  for  the  construction  of  the  maps  sub- 
mitted herewith,  and  could  not  do  more  because  of  the  limited  amount 
of  the  appropriation.  The  map  from  Alton  to  the  mouth  of  the  Meramec 
is  coDstrncted  from  surveys  made  in  1870, 1871,  and  1872,  and  does  not 
Bhowthe  present  river  as  faithfully  as  could  be  desired.  Very  irapor- 
j  tant  changes  have  taken  place  at  and  below  the  mouth  of  the  Missouri 
sioce  these  surveys  were  made.  Below  the  Meramec,  the  shore-lines,  at 
I  ^1  points  where  improvements  are  desirable,  were  determined  by  actual 
i  sorvey  during  the  season  of  1874.  At  such  parts  of  the  river  as  are  now 
QQobstracted  by  bars,  the  shores  are  taken  from  the  best  data  of  former 
surveys,  corrected  by  reference  to  the  points  established  by  the  trian- 
plation  made  in  1873  and  1874.  Although  not  strictly  accurate  in 
j&atters  of  detail,  the  fixed  triangulation-points  forbid  errors  of  sufficient 
^Daportance  to  vitiate  any  conclusions  that  will  be  drawn  from  these 
^apg.  The  small  scale  of  the  maps  submitted,  and  the  fleeting  charac- 
ter of  hydrographic  features  in  a  silt-bearing  river,  prevent  any  atttMnpt 
to  show  soundings.  A  dotted  line  shows  in  important  localities  the 
^^hannel  as  it  existed  at  the  time  the  surveys  we)  e  made,  and  does  not 
pfofess  to  show  the  channel  during  the  season,  nor  as  it  existed  at  any 
^ified  date  for  the  whole  length  of  river  shown.  A  considerable  por- 
tion of  the  survey  was  macle  when  the  wate»  was  at  the  mean  stage^ 
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another  part  at  a  stage  approaching  low  water,  but  none  at  extreme  low 
water.  Consequently  it  mast  be  borne  in  mind  that  the  channel  marked 
>oat  is  more  direct  than  a  low-water  channel. 

Detail  maps  of  the  several  localities  have  been  prepared  for  special 
studies  of  localities. 

The  surveys  already  executed  afiford  much  valuable  information  as  to 
what  the  tendencies  of  the  river  are,  but  do  not  give  any  information  as 
to  what  has  been  or  what  will  be.  It  is  essential  that  a  continuous 
series  of  surveys  should  be  made  henceforth,  as  long  as  the  improve- 
ment of  the  river  is  incomplete;  and  it  is  to  be  regretted  that  no  sur- 
veys were  made  previous  to  1873  which  can  be  made  available  in  the 
study  of  the  physics  and  hydraulics  of  this  portion  of  the  Mississippi. 
Begrettiug  the  omission  of  the  collection  of  data  in  the  past,  the  neglect 
of  observations  and  full  records  now  would  be  inexcusable. 

The  value  of  the  triangnlation  lately  made  in  fixing  points  of  refer- 
ence, by  whose  aid  each  special  survey  can  lie  located  in  its  proper  place 
and  relations,  and  the  exact  changes  of  the  river  indisputably  deter- 
mined, has  been  very  great.  The  necessity  for  a  triangnlation,  includ- 
ing the  whole  valley  from  bluff  to  bluff,  at  an  early  date,  is  apparent,  to 
secure  and  verify  the  position  of  points  along  the  river,  the  greater  part 
of  which  are  liable  to  destruction. 

In  addition  to  surveys,  as  ordinarily  understood,  full  records  of  ob- 
servations of  stage  should  be  kept,  frequent  measurements  of  the  dis- 
charge made,  especially  at  the  extreme  stages,  and  special  investigations 
of  the  movement  of  silt,  in  bodies  and  in  sut^pension. 

Discharge-measurements  were  made  during  1873  and  1874  whenever 
the  surveying-party  should  find  a  suitable  place  and  opportunity  to  take 
the  necessary  observations  without  too  great  sacrifice  of  other  duties. 
The  series  is  short,  and  observations  were  never  taken  twice  in  the  same 
locality ;  consequently  the  results  mu^t  not  be  considered  final  nor  the 
conclusions  indicated  as  anything  more  than  approximations. 

Table  of  approximate  discharges,  ^c. 
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Cu^feet. 

1 

Below  foot  of  Carroll'r 

31.8 

May  17, 1873 

3,500 

39.4 

5.005 

368,747 

Island. 

s 

Briokey'8  mill 

19.6 

July  93  and 
34. 1873. 

54,153 

l.WiO 

30.9 

5.S09 

382,108 

3 

One  mile  above  moatb 
of  Ohio  River. 

14. 54  July  13, 1874 

39,508 

2,435 

16.3 

5.13 

903,524 

River  rining  0.2  ft. 
in  84  boura. 

4 

Phladelpbia  Point... 

11.75  June  5  and  6, 
1874. 

43,187 

3,740 

11.3 

3.51 

148. 103 

River  fiilliog  0.5  ft 
in  24  boura. 

5 

Tbreivqaarten  mile 

10. 35  Aug.  33, 1873 

26,913 

1,740 

15.5 

3.69 

99,313 

River  falling  0.18ft 

above  CboMier. 

in  34  hours. 

6 

Near  foot  of  Arsenal 
Inland. 

6.0 

Dec.  4  and  5, 
1874. 

26,381 

3,500 

10.5 

3.80 

72,487 

River  falling O.IB ft 
in  34  hours. 

7 

Cape  Girardeau 

6.9 

Oct.  33  and 
34, 1873. 

20,756 

1,730 

12.0 

3.44 

71, 413 

River  falling  0.2  ft 
in  24  hours. 

None  of  these  measurements  affording  an  extreme  low- water  discharge 
between  the  mouths  of  the  Ohio  and  Missouri  Rivers,  we  are  compelled 
to  deduce  it  approximately  from  the  observations  made  at  compara- 
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tdvely  low  stages.  Beferriog  to  the  table  and-comparing  the  two  obser- 
Tatious  nambered  6  and  7,  when  the  stages  of  water  were,  respectively,. 
6  feet  and  6.9  feet  above  low  water,  it  will  be  observed  that  the  amount 
of  the  first  was  72,487  cable  feet,  and  that  of  the  latter  71,413  cabic  feet, 
the  former  exceeding  the  latter  by  1,074  cabic  feet,  althongh  taken  ap- 
parently at  a  lower  stage  of  water. 

Accepting  these  results  as  approximately  correct,  they  suggest  the 
fact  that  the  bottom  rises  and  falls  to  a  certain  extent  as  well  as  the 
water-snrface ;  hence,  it  is  not  x>ossible,  having  a  true  cross-section  at 
one  stage  of  water,  and  knowing  the  velocities  at  much  lower  stages,  to 
obtain  a  discharge  for  those  stages  by  making  the  proper  reduction  in 
depth  and  corresponding  reduction  of  sectional  area;  for  the  area  may 
be  lessened  by  deposits  or  increased  by  the  sconr  during  the  interval. 

Now,  if  a  section  of  river  could  be  found  having  an  unchanging  bot- 
tom, by  the  proper  reduction  of  cross  section  to  the  low- water  stage,  we 
might  be  able  to  obtain  an  approximate  discharge  for  extreme  low 
water.  This  condition  is  approximately  Halfilled  at  the  Chester  section, 
where  the  bed  of  the  channel  proper  is  solid  rock.  The  proper  reduc- 
tion being  made,  the  sectional  area  becomes  14,986  square  feet. 

The  velocity  at  this  section  for  a  low- water  discharge  is  arrived  at  in 
the  following  manner : 

Gomparison  of  the  stages  of  water  when  the  Cape  Girardeau  and 
Chester  discharges  were  taken,  shows  that  there  is  an  apparent  differ- 
ence of  elevation  of  3.35  feet.  The  Chester  section  reduced  to  this 
stage  gives  a  sectional  area  of  21,805  square  feet.  Comparing  this  area 
with  that  obtained  at  Cape  Girardeau,  by  observation  it  was  found  to 
be  1,049  square  feet  in  excess.  Now,  since  this  area  obtained  by  reduc- 
tion is  greater  than  that  obtained  by  observation,  the  velocity  must 
be  less  at  Chester  than  at  Cape  Girardeau.  Dividing  the  discharge  ob- 
tained by  observation  by  the  sectional  area  obtained  by  rednction,  we 
obtain  for  a  velocity  at  this  stage  (6.9  above  low  water)  3.28  feet  per 
second.    Assuming  that  this  velocity  continues  to  diminish  in  the  same 


ratio 


(Y^y/)  (d'^d") 
d—d' 


=V'— V  to  a  low-water  stage,  we  obtain  2.44 


feet  per  second  as  the  velocity  for  a  low-water  discharge  at  the  Chester 
section. 

We  now  have  the  probable  low- water  area,  14,986  square  feet ;  and 
the  probable  low-water  velocity,  2.44  feet  per  second ;  their  product, 
36,565  cubic  feet,  is  the  probable  low-water  discharge.  We  can  now 
^ssame  any  mete  depth  of  water  as  a  minimum ;  10  feet  would  prob- 
ably be  most  desirable.  By  using  this  depth  (or  any  other  desired)  and 
the  low-water  discharge  as  constants,  we  can  ascertain  the  proper  width 
of  water-way  at  different  localities  where  different  velocities  exist. 

^e  following  table  is  presented  as  an  application  of  this : 


IKsehtrge      h- 


veloclty. 


=    sectional  area     —    mean  depth    =    'width  water-way. 


M.565 
%,565 


S  feet  per  seooDd. 

3  feet  per  aecpnd. 

4  feet  per  eeooad. 


18.983 

li.188 

9,141 


10  feet. 
10  feet. 
10  feet. 


1, 888  feet 

1,918  feet. 

914  feet. 


^he  fallacy  in  the  reasoning  by  which  the  above  conclusion  is  reached 
"^  chiefly  in  the  assamption  that  a  stage  of  6.9  feet  above  low  water  at 
0^6  point  corresponds  to  the  same  stage  at  a  point  seventy  miles  dis- 
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tant.  The  exact  low- water  reference  being  unknown  as  yet  at  the  localir 
ties  where  these  discharges  were  taken,  the  conclusions  reached  are  £ftr 
from  satisfactory,  but  are  the  l^est  approximations  now  available. 

No  observations  having  been  made  during  an  extreme  high-water 
stage,  no  data  exist  for  determining  the  proper  width  between  outer 
levees;  therefore  no  attempt  can  be  made  to  determine  this  until  more 
extensive  observations  have  been  made  beskring  on  the  subject. 

From  such  observations  as  are  on  record,  it  is  believed  that  at  a  bank- 
full  stage,  about  25  feet  above  low  water,  3,500  feet  is  the  proper  ap- 
proximate width. 

The  unstable  character  of  the  Mississippi  has  its  origin  in  the  rapidity 
of  the  currents,  the  excessive  variations  of  volume,  and  in  the  loose 
texture  of  the  soil  through  which  the  river  works  its  way.  Since  none 
of  these  causes  of  instability  can  be  changed  or  modified  essentially,  it 
is  necessary  to  accept  this  character  as  an  absolute  condition,  and  study 
its  phenomena,  in  order  to  gain  acquaintance  with  the  laws  or  general- 
ized facts,  and  thus  be  able  to  obtain  the  assistance  of  nature^s  forces, 
rather  than  contend  against  them. 

Soundings,  taken  at  various  times  and  localities,  prove  conclusively 
that  the  depth  of  water  in  the  river  does  not  follow  the  rise  and  fall  of 
the  surface  as  given  by  gauge-readings.  While  one  would  not  be  justi- 
fied in  asserting  it  as  a  fact  universally,  it  is  abundantly  proven  that  the 
bars,  at  least,  rise  and  fall  with  the  water  to  a  degree  that  can  best  be 
expressed  in  the  statement  that  a  wave  of  sand  accompanies  the  wave 
of  water  in  a  rise,  but  moving  at  a  slower  rate. 

If  a  cross-section  of  the  river  be  taken  during  high  water,  the  sound- 
ings, reduced  by  the  known  height  of  the  surface  al)ove  low  water,  will 
become  zero,  or  even  a  minus  quantity  in  many  sections,  and  always 
much  smaller  than  the  depth  known  to  exist  at  the  same  locality  at  low 
stages. 

Again,  comparing  the  depth  at  various  low  stages  upon  the  same 
bar,  it  will  be  found  that  the  depth  upon  the  bar  does  not  increase  or 
diminish  in  the  same  ratio  as  the  water  rises  or  falls,  but,  contrary  to 
what  would  be  expected,  the  depth  often  increases  as  the  river  falls, 
and  diminishes  as  the  water  rises  on  the  gauge.  In  the  language  of 
boatmen,  the  bars  ^'  cut  out"  in  a  falling  and  ^^  flatten  out"  in  a  rising 
river. 

Since  we  know  that^  at  ordinary  high  waters,  the  low-water  channels 
are  completely  iilled  with  sand,  or  very  nearly  so,  the  question  is  sug- 
gested whether  in  great  floods  the  same  is  not  true  in  a  greater  degree; 
in  other  words,  whether  a  considerable  part  of  the  ordinary  river-bed 
is  not  occupied  by  sand  instead  of  water  f  If  this  be  so — and  facts,  so 
far  as  observed,  indicate  that  it  is — the  height  reached  by  fl(^ds 
depends  upon  the  amonnt  of  sand  accumulated  in  the  bed  as  much  as 
upon  the  volume  of  water  passing ;  and,  moreover,  it  becomes  probable 
that  the  influence  of  tributaries,  in  raising  the  river,  often  exceeds  the 
ratio  of  the  volume  of  water  they  contribute.  As  they  come  in  at  times 
very  highly  charged  with  sediment,  especially  the  Missouri,  a  portion 
of  this  sediment  is  deposited,  occupying  and  obstructing  the  water-way. 
The  remainder,  borne  along  mingled  with  the  waters,  and  thus  diminish- 
ing their  fluidity,  and  therefore  the  velocity  of  the  flow,  also  assists  in 
the  heaping  up  of  the  waters. 

At  first  thought  the  discussion  of  flood-phenomena  may  not  seem  per- 
tinent to  the  subject  of  improving  the  channel.    Since  navigation  is  not 
mpeded  at  floods,  many  hold  to  the  opinion  that,  so  far  as  navigation  is 
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concerned,  the  river  at  its  higher  stages  may  be  left  to  itself,  and  that 
practical  operations  for  improvement  should  be  limited  to  the  low- water 
bed,  and  look  only  to  deepening  the  water  over  the  bars. 

But  if  the  sand-wave  fills  the  ordinitry  bed  at  times  of  flood  to  any 
great  extent,  there  is  reason  to  apprehend  that  an  entirely  new  channel 
may  be  made,  flanking  the  works  of  improvement,  and  disturbing  the 
channel  above  and  below  for  considerable  distances.  Moreover,  there 
must  always  be  a  period,  during  the  decline  from  a  flood-stage,  when 
the  channel  maintained  by  the  flood  must  change,  to  adapt  itself  to  the 
diminished  volume ;  for  the  floods,  following  the  straightest  cuts  and 
along  the  shortest  lines,  convey  the  heavier  and  harder  materials  with 
them.  The  low- water  volume,  small  in  quantity  and  possessing  less 
power,  generally  works  its  way  through  the  softer  portions  of  the  bed 
along  the  bends,  &c. 

The  shifting  of  the  channel,  due  to  the  varying  volume  of  water,  is  a 
fact  observable  in  all  rivers,  and  the  Mississippi  differs  only  in  that  the 
changes  are  more  radical.    During  the*  transition  period,  the  channel 
must  be  uncertain  and  comparatively  shoal ;  and  the  only  remedy  is  to 
control  the  flow  at  all  stages,  at  least  to  the  extent  of  keeping  the  per- 
manent low-water  channel  within  the  width  of  the  channel  at  ordinary 
high  water.    As  the  high-water  channel  is  always  much  wider  than  the 
low,  this  would  seem  to  be  practicable,  the  main  difficulty  arising  from 
the  fact  that  the  low- water  channel  is  much  more  tortuous  than  the  high. 
GonHidered  as  to  hydrography  and  the  direction  of  the  currents,  the 
Mississippi,  when  low,  is  not  the  same  river  as  when  high,  and  obviously 
the  problem  of  a  permanent  and  complete  improvement  involves  the 
reconciliation  of  these  diversities. 

The  bars  in  the  Mississippi  are  chiefly  composed  of  movable  sand,  and 
travel  down  stream  at  a  rate  in  proportion  to  (he  velocity  of  the  current, 
changing  their  shape  as  they  pass  the  bends  of  the  river  or  meet  with 
obstructions  that  lessen  the  velocity,  or  deflect  the  current  from  its  nat- 
ural direction. 

These  bars  overlap  each  other  so  that  a  longitudinal  section  of  the 
riverbed  would  show  inequalities  similar^  to  the  surface  of  a  shingle  roof, 
as  shown  by  the  full  lines  in  Fig.  1. 

The  dotted  line  shows  the  changes  that  are  constantly  taking  place  in 
the  snrface  of  the  bars.  The  material  from  a  a  a  is  deposited  in  the 
dead  angle  b  b  by  the  bars  preserving  substantially  their  shape,  but 
^veling  down  stream.  A  plan  of  sand-bars  upon  a  perfectly  straight 
^h  of  river,  which  presents  a  cross-section  approximating  the  trape- 
zoidal form,  the  crest  of  the  bar  being  the  highest  about  midway  be- 
tween banks,  is  shown  in  Fig.  2. 

Of  course  we  do  not  find  this  regularity  in  all  parts  of  the  river.  In 
^Act,  if  it  were  possible  to  make  the  river  perfectly  straight,  it  would 
not  long  remain  so,  unless  the  banks  were  protected  from  erosion. 

We  usually  find  reaches,  which  are  straight  in  general  direction, 
i^foken  up  into  very  short  curves  and  approaching  the  form  presented 
at  well-defined  curves,  as  shown  in  Fig.  3. 

The  introduction  of  any  foreign  substances,  such  as  snags,  drift-piles, 
&0.,  will  change  materially  the  shape  and  movement  of  the  bars ;  so 
^  will  the  curves  of  the  banks.  When  the  river  rises  the  movement 
^f  the  bars  is  more  rapid,  and  as  the  bottom  of  the  river  also  rises  and 
f^lls  again  with  the  water,  a  channel  is  then  formed  in  a  new  place  as 
^<io  water  recedes,  the  crest  of  the  bar  giving  way  at  its  lowest  point, 
^^ich  is  usually  nearest  the  shore,  generally  leaving  a  pool  of  water 
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below  each  bar,  and  the  low-water  channel  winding  from  side  to  i 
nnder  the  crests  of  the  bars  and  through  the  pools. 


Fig.l. 
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Tbe  foregoing  is  given  as  a  geDoralized  statement  of  tbe  form  of  the 
bars,  and  suggests  that  tbe  position  of  the  bars  is  determined  by  the 
outline  of  tbe  banks.  Tbe  frequent  aprmrent  exceptit)DS  found  in  tbe 
Mississippi  are  reconcilable  by  keeping  in  mind  a  distinction  between 
the  banks  of  tbe  low- water  river  and  tbose  of  tbe  river  at  bigh  stages. 
The  dry  bars  form  secondary  banks  at  low  stages,  and  to  these  banks 
the  extreme  low- water  cbannels  conform. 

It  is  a  fact  well  known  tbat  in  the  case  of  rivers  flowing  through 
allQTion  tbe  channel  follows  a  succession  of  curves,  convex  connecting 
with  concave,  and  tbat  tbe  deepest  water  generally  follows  tbe  concave 
bank.  Tbe  steamboat  crossings  are  along  diagonal  lines,  running  from 
near  the  lowest  point  of  one  concavity  to  a  point  above  the  apex  of  ita 
alternate  opposite  concavity. 

From  some  observations  made  upon  tbe  Garonne,  the  point  of  deepest 
water  in  a  bend  was  found  to  be  several  bundred  feet  below  tbe  apex  of 
the  cnrve,  and  tbe  sboalest  water  along  a  convexity,  at  about  tbe  same 
distance  below  its  apex ;  even  wbere  bounded  by  rocky  banks,  this  effort 
at  carvatures  is  apparent.  Two  instances  of  it  may  be  pointed  out, 
viz:  at  Cape  Ginq  Homme,  wbere  tbe  right-band  bluff  above  the 
poiDt  is  sligbtly  concave  toward  tbe  river.  Tbe  channel,  following 
this  blaff  closely,  makes,  after  passing  the  point,  a  reverse  curve  of  con- 
siderably smaller  radius,  evidently  limited  to  tbis  degree  by  tbe  rocky 
Fountain  Bluff.  At  Gape  La  Croix  tbe  case  is  still  analogous,  though 
the  channel  curves  sharply  round  tbe  point  and  straightens  down  to  the 
GrandtJbain. 

Even  in  rivers  flowing  through  alluvial  beds,  tbe  apparent  anomaly 
of  the  channel  being  found  directly  under  the  point  occasionally  obtains, 
aiid  can  be  explained  by  the  fact  that  the  velocity  carries  the  gravel 
and  other  bard  materials  past  the  point,  tbe  inertia  of  the  moving  mass 
being  so  great  as  to  keep  it  in  its  direct  path  until  arrested  by  the 
opposite  shore. 

The  channel  through  the  section  between  Commerce  and  tbe  mouth 
of  the  Ghio  is  subject  to  greater  variations  than  the  other  sections 
because  the  soil  is  more  uniformly  alluvial,  and  the  variations  of  velocity 
^erj  ffreat.  As  already  stated,  the  current  is  slack  when  the  Ohio  is 
i^latively  higher  than  the  Mississippi ;  at  such  times  much  of  tbe  sedi- 
ment brought  to  this  section  must  necessarily  be  deposited  by  the  com- 
paratively still  water ;  to  be  removed  in  whole  or  in  part  when,  the 
conditions  being  reversed,  the  current  through  this  section  becomes 
loore  rapid  than  at  any  other  part  of  the  river.  The  changes  consequent 
^pon  these  variations  of  velocity  differ  in  degree  only  from  those  occur- 
^Dg  in  other  sections,  and  will  require  greater  care  and  expense,  in  any 
^orks  for  its  improvement,  than  elsewhere,  but  there  is  no  reason  to 
doubt  that  success  can  be  assured  in  the  application  of  the  same  general 
system. 

The  banks  of  alluvion  in  all  tbe  sections  are  light  and  movable,  with 
^^ta  of  quicksand  underlying  or  outcropping  in  many  places.  These 
hanks  are  constantly  changing  from  the  action  of  the  current  upon  them. 
^D  addition,  the  water,  when  high,  saturates  the  bank,  while,  at  the 
^Q>e  time,  it  aids  in  supporting  it.  As  the  water  falls,  tbe  saturated 
^^h,  nnder  its  increased  weight,  and  its  tenacity  lessened  by  satura- 
^^on,  falls  off  in  large  masses,  and  is  taken  up  by  the  current.  The 
<)oick8and,  semi-fluid  as  it  is,  when  it  moves  laterally,  removes  the  sup- 
port of  the  superincumbent  mass,  another  cause  of  slides. 

Another  patent  cause  of  action  upon  the  banks  comes  from  the  waves 
^  passing  steamers,  and  their  action  has  been  found  energetic  enough 
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to  affect  the  bank,  even  when  revetted  with  stone,  the  wave  action  being 
propagated  through  the  interstices  of  the  revetment-stone. 

At  what  depth  the  bed-rock  underlies  the  sand,  gravel,  &c,  of  the 
river  is  only  known  for  a  few  places  where  borings  have  been  made. 
But  the  question  cannot  have  much  practical  bearing,  since  the  depth 
to  the  rock  is  usually  so  great  as  to  forbid  the  idea  of  seeking  rock- 
fouuilations. 

The  transportation  of  sediment  by  running  water  is  a  topic  that  has 
been  often  discussed,  and  many  theories  advanced  to  explain  the  facts. 
The  discrepancies  of  the  theories  even  now  held  by  different  writers  is 
proof  that  the  facts  have  not  been  collected  and  studied  to  a  degree 
justifying  any  statement  being  put  forward  as  absolute  truth. 

It  is  recognized  that  the  power  tx)  abrade  and  transport  is  related  to 
the  velocity ;  also  to  the  character  of  material.  Besides  these  obvious 
elements  there  are  others — continuity  and  change  of  direction  and 
depth — which  have  an  undoubted  influence ;  "but  the  relative  power  of 
each  element  in  producing  the  result  is  wholly  undetermined;  nor  is  it 
certainly  known  whether  all  the  elements  have  been  discovered. 

A  shade  of  the  truth  probably  pervades  all  the  theories,  but  mixed 
with  much  error,  arising  from  their  having  been  based  upon  the  study 
of  a  single  stream,  and  that  presenting  probably  extreme  conditions. 
From  France  comes  the  theory  of  the  controlling  influence  of  breaks 
in  the  continuity  of  the  direction  or  in  the  changes  of  direction ;  from 
India,  the  theory  that  water,  flowing  between  banks  or  over  beds  of 
loose  material,  carries  a  load  of  sediment,  bearing  a  fixed  ratio  to  the 
velocity,  subject  to  modifications  by  depth,  and,  of  course,  the  character 
of  the  material  carried.  Briefly  stated,  in  a  river  flowing  in  a  bed  whose 
material  is  uniform,  the  amount  of  sediment  borne  varies  directly  as 
the  velocity  and  inversely  as  the  depth ;  and  that  the  water  passing 
any  section. is  always  charged  with  the  full  amount  of  matter  which  it 
is  capable  of  carrying.  Consequently,  the  load  borne  varies  with  every 
change  of  velocity,  however  slight:  dropping  a  portion  of  the  load  when 
velocity  is  diminished  from  any  cause,  producing  sand-bars,  and  recov- 
ering its  load  by  attack  on  the  bottom  or  banks  when  the  velocity 
increases  resulting  in  erosions ;  while  with  a  uniform  velocity,  neither 
erosion  nor  deposit  can  take  place.  According  to  this  theory,  uiflform 
motion,  with  its  attendant  saturation  with  sediment,  should  be  the 
object. 

According  to  the  impact  and  friction  or  change  of  direction  theory, 
deposits  are  inevitable  if  sediment  is  borne,  and  erosions  must  occur  if 
the  angle  of  impact  exceeds  a  limit  proportioned  to  the  resisting  power 
of  the  soil ;  consequently,  according  to  this  theory,  the  object  is  to  dimin> 
ish  the  amount  of  material  in  motion,  to  prevent  deposits,  and  to  check 
erosions  by  protecting  the  banks  exposed  to  attack,  and  to  prevent  the 
occasion  for  injurious  action  by  securing  an  unbroken  continuity  to  direc- 
tion, and  reduction  of  the  angle  of  impact  by  regulating  the  outline  of 
banks  to  a  succession  of  osculating  curves. 

Experience  has  shown  that  practice  under  the  latter  theory  is  attended 
with  success.  The  former  theory  rests  upon  observations,  but  has  not 
been  tested  by  practical  works  for  the  improvement  of  rivers  based  upon 
the  principles  given.  One  prominent  fact  observable  on  the  Mississippi 
is  contradictory  of  the  practical  part  of  the  equilibrium  or  India  theory, 
for,  as  has  already  been  stated,  the  waters  of  the  Mississippi  and  Mis- 
souri Bivers  flow  side  by  side  for  many  miles,  with  a  distinct  line  of 
division  between  clear  and  muddy  waters.  Where  the  waters  of  these 
rivers  first  come  in  contact,  the  clear  water  of  the  Mississippi  is  pressed 
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against  the  allavial  bank  on  the  Illinois  side,  which  it  cats  into  rapidly, 
and  in  the  clear  part  of  the  river  is  found  the  deepest  water  and  most 
rapid  current.  Passin^i^  into  Sawyer  Bend,  on  the  Missoari  side,  the 
Missouri  water  comes  in  contact  with  »  bank  similar  to  that  previously 
pressed  by  the  Mississippi  waters,  and,  although  thick  with  sediment, 
the  erosion  at  this  place  fully  equals  that  above;  continuing  past  the 
city  of  Saint  Louis,  the  water  comes  to  the  bridge  with  the  line  of  divis- 
ion yet  distinct,  and  immediately  below  the  clear  Mississippi  water 
presses  upon  a  bar  upon  the  Illinois  side  without  any  remarkable  attack. 
Thus  it  may  be  traced  until  the  difference  in  the  waters  fades  out,  but 
without  developing  anywhere  the  marked  erosions  of  the  Illinois  bank, 
or  the  alternative  extensive  deposits  on  the  Missouri  side  which  the 
theory  would  demand;  for,  according  to  it,  it  should  be  impossible  for 
two  neighboring  fillets  of  water  to  flow  over  the  same  bed,  and  with 
eqaal  velocities,  without  carrying  an  equal  load.  The  case  has  been 
traced  so  far  that  each  kind  of  water  has  undergone  both  increase  and 
diminution  of  velocity,  and' many  changes  of  depth  and  direction. 

Many  facts  are  required  to  establish  a  theory ;  one,  if  unreconciled, 
can  disprove  it.  When  the  attention  of  the  author  of  this  theory  was 
called  to  the  fact  here  presented,  he  replied : 

*    *    *    In  the  examples  of  the  large  American  rivers  you  refer  to,  where  the  Mis- 

sonri  brings  down  water  quite  tnrbid,  while  the  MisstBsippi  is  nearly  a  clear  stream,  I 

would  observe  that,  where  the  load  of  solid  matter  held  in  anspension  is  not  probably 

the  one-thousandth  part  of  the  weight  of  the  water  flowing  down,  it  may  be  practically 

impossible  to  observe  any  retarding  of  the  velocity  on  account  of  the  load  transported : 

bat  with  such  torrents  as  above  described,*  bringing  down  a  large  percentage  of  solid 

matter,  and  with  water  loaded  with  sewage,  I  believe  it  is  possible  by  experiment  to 

ducover  a  difference  in  the  velocities,  as  compared  with  pure  water  with  the  same  slope 

Aod  transverse  section. 

The  examples  above  given  of  water  flowing  at  great  velocities,  pitching  about  bowl- 
den,  show  that  a  certain  power  must  be  exerted  which  offers  some  resistance  to 
the  flow  of  the  water,  and  if  so  with  rocks  or  bowlders  forced  to  bound  forward,  so  with 
shingle,  sand,  or  the  finest  particles  of  clay  will  the  flow  of  every  stream  be  somewhat 
retarded  in  some  proportion,  due  to  the  quantity  and  quality  of  the  load  transported. 
IQ  the  case  of  the  Missouri  Kiver,  I  believe  that  it  will  be  found  that  the  rock  and  soil 
ofwliich  its  catchment  basin  consists  is  composed  of  materials  that  have  already 
ludergone  the  abrasion  of  water,  while  that  of  the  Mississippi  will  be  found  more  crys- 
^ioe,  and  sand  will  predominate  inbtead  of  mud.  In  proof  of  the  power  of  flowing 
^ater  picking  up  its  load,  I  may  here  state  that  in  the  cold  season  the  water  is  quite 
clear,  and  a  rupee  cau  be  seen  at  depths  exceeding  10  feet  at  the  head  of  the  Ganges 
Caoal;  at  the  sixth  mile  the  rupee  is  lost  sight  of  at  5  feet  below  the  surface;  at  the 
twelfth  mile,  about  4  feet ;  at  3  feet  depth  the  rupee  can  be  seen  some  twenty  miles 
down  the  canal ;  and  so  on  did  the  mnddiness  of  the  water  go  on  increasing  till  about 
uM  fortieth  mile,  when  a  saturated  load  of  solid  matter  was  attained.  It  was  there- 
fore in  these  first  forty  miles  that  all  serious  action  on  the  canal  bed  and  banks  took 
place  prior  to  the  time  I  held  up  the  surface  of  the  water  at  the  falls;  and  in  my  report 
<H  KoYember,  1S61, 1  estimated  the  cutting  that  had  then  taken  place  in  the  first  forty 
'^Ues  at  some  eighty  or  ninety  millions  of  cubic  feet  of  earth.  It  was  by  observing 
^uis  catting  in  the  upper  portions  of  the  canal,  and  the  tendency  of  the  stream  to 
^^ge  its  channel  lower  down,  which  led  me  to  think  of  this  abrading  and  transport- 
^X  power  of  water ;  and  it  was  my  native  foreman,  Sahib  Sing,  who  first  drew  my 
*^Qtion  to  the  fact  that  this  abrading  action  on  the  bed  only  took  place  when  the 
^ster  admitted  into  the  canal  was  comparatively  dear,  and  not  when  the  Ganges  was 
H*  ^ood,  passing  down  turbid  water,  which  can  only  be  compared  to  pea-soup,  for  nearly 
^^  months  in  the  year. 

.  ^e  writer  of  the  above,  in  dwelling  upon  the  tarbidness  of  the  water 
^Q  Question,  seems  to  have  lost  sight  of  the  fact,  or  at  least  does  not 
^m  to  attach  much  importance  to  it,  that  large  quantities  of  matter 
^^y  be  held  in  solution,  the  capacity  for  which  varies  with  different 
^Us;  also,  of  the  fact  that  the  capacity  of  a  stream  to  abrade  is  mainly 
^^  to  its  living  force,  (M^Y^)  a  function  of  its  mass  and  velocity;  and 

*  Certain  mountain-torrents  in  India,  here  referred  to. 
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that  the  factors  may  change  and  the  product  remain  the  same.  The 
resistance  to  abrasion  depends  upon  the  nature  and  shape  of  the  banks 
and  bottom.  The  matter  becomes  complicated  when  taken  up  in  this 
shape ;  and  while  Mr.  Login's  statement  of  facts  is  entitled  to  full  respect 
and  belief  for  the  locality  to  which  he  refers,  it  does  not  follow,  by  any^ 
means,  that  the  theory  is  applicable  to  the  Mississippi  Biver. 

In  the  first  part  of  the  foregoing  extract  Mr.  Login  is  defending  the 
proposition  that  the  transportation  of  sediment,  being  work,  must  be  at 
the  expense  of  force,  and,  in  the  case  of  running  water,  gravity  being 
the  moving  force,  its  expenditure  must  diminish  the  velocity.    Whether 
this  be  accepted,  or  the  view  taken  that  mixture  of  foreign  matter 
diminishes  the  fluidity  of  the  water,  is  practically  immaterial;   the 
velocity  would  be  less  in  either  case  than  for  pure  water,  though,  as  he 
says,  the  efifect  would  be  inappreciable  except  in  extreme  cases.    The 
proportion  of  sediment  in  this  part  of  the  Mississippi  Biver  under  dis- 
cussion has  been  stated,  in  a  report  made  to  the  public-school  board  of 
Saint  Louis,  to  be  ^^W  part  in  volume.    Noting  that  Mr.  Login  likens 
the  sediment-saturated  waters  he  observed  to  pea-soup,  and  remember- 
ing that  his  idea  of  pea-soup  is  English,  it  is  evident  that  the  waters  of 
the  Mississippi  do  not  approach  such  saturation ;  consequently,  the 
theory  does  not  apply  practically  to  the  Mississippi. 

Mr.  Login's  observations  show  that  the  point  of  saturation  is  some- 
times reached ;  and  he  does  not  assert  that  water  flowing  over  an  unsta- 
ble soil  is  always  so  saturated ;  rather  the  contrary ;  for  he  says  that  it 
required  the  active  erosion  for  a  distance  of  forty  miles  in  the  Ganges 
Canal  before  the  point  of  saturation  was  reached.  The  violent  and 
unwarranted  assumption  that  a  given  current  is  always  charged  with 
the  full  load  of  solid  matter  that  it  is  able  to  carry  has  been  added  to 
his  statement,  and  is  abundantly  disproven. 

Passing  from  theory  to  the  practical  question  of  securing  the  object 
definitely  placed  before  us  by  the  order  of  Congress  requiring  this  survey 
to  be  made,  which  was  to  obtain  plans  and  estimates  for  the  improvement 
of  the  Mississippi,  so  as  to  secure  a  navigation  affording  a  depth  of  at 
least  6  feet,  at  the  lowest  stages  of  water,  from  the  mouth  of  the  Illinois 
to  Saint  Louis,  and  8  feet  from  Saint  Louis  to  the  mouth  of  the  Ohio,  the 
first  inquiry  is  concerning  the  character  of  the  navigation  desired.  Since 
the  requirement  specifies  the  lowest  stages  of  water,  it  must  be  under- 
stood that  the  same  or  a  greater  depth  is  expected  at  all  stages  above 
the  lowest  The  lowest  stage  known  does  not  occur  when  navigation  is 
practicable  in  the  section  of  river  under  consideration,  being  a  conse- 
quence of  ice-gorges  above  the  point  of  observation,  acting  as  dams  in 
cutting  off  for  a  time  the  supply  of  water  to  the  river  below,  which, 
therefore,  drains  out.  Such  abnormal  occurrences  cannot  be  provided 
against. 

Taking  the  lowest  stage  to  mean  the  lowest  occurring  when  navigation 
is  not  suspended  by  the  rigor  of  the  season,  the  obtaining  of  the  depths 
specified  at  that  stage  does  not  necessarily  imply  the  existence  of  that 
or  a  greater  depth  at  all  higher  stages ;  for,  as  has  already  been  stated, 
the  channel-depth  sometimes  increases  as  the  river  falls. 

The  depth  of  a  river  depends  upon  the  form  as  well  as  upon  the  area 
of  cross-section,  and  a  large  area  may,  from  immoderate  width,  afford 
less  depth  than  a  smaller  but  narrower  section — a  consideration  of  great 
importance  in  determining  the  plan  of  improvement. 

Another  requirement  of  improved  navigation  is,  that  it  should  be  re- 
liable. The  possibility  that  an  improved  naVigation,  after  being  avail- 
able for  one  or  more  seasons,  may  deteriorate,  would  forbid  the  invest- 
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ment  of  capital  in  floating  stock  and  the  otber  facilities  requisite  to  tbe 
traDsaction  of  bnsiness.  Commercial  relations  are  so  extended  and  deli- 
cate that  an  inferior  and  more  costly  route  of  transportation  will  be 
preferred  to  one  baving  tbe  advantage  in  tbese  respects,  but  whicb  can- 
not be  relied  on  for  future  engagements.  This  quality  being  in  some 
de^free  wanting  in  tbe  Mississippi  route,  is  one  of  the  principal  reasons 
why  the  business  of  transportation  upon  this  route  has  not  kept  pace 
with  the  development  of  the  territory  it  drains. 

The  demand,  then,  is,  first,  that  a  good  navigation  be  obtained  ;  sec- 
ond, that  it  be  maintained. 

The  magnitude  of  the  river  and  of  the  interests  at  stake,  which  occasion 
the  demand  for  its  improvement,  measure,  the  one  the  task,  the  other 
the  means  of  accomplishing  it.  How  great  these  are,  it  is  not  the  de- 
sign here  to  consider;  but  it  is  assumed  that  they  are  in  due  proportion, 
and  that  the  only  questions  before  an  engineer  are,  what  can  be  done, 
the  plan  of  operations,  and  the  mode  of  conducting  these  operations. 

The  first  demand,  that  a  good  navigation  be  obtained,  is  satisfied  with 
depth  of  channel.  Combined  with  the  second,  that  it  be  maintained, 
the  continued  existence  of  the  channel  is  required,  or  the  provision  of 
ample  and  efficient  means  for  its  restoration,  whenever  impaired,  so 
qnickly,  that  practically  no  interruption  shall  occur.  Tbe  first  alterna- 
tive implies  permanent  works ;  the  latter  may  be  satisfied  by  tempo- 
rary. 

Many  persons,  as  before  adverted  to,  hold  to  the  opinion  that  atten- 
tion should  be  confined  to  the  amelioration  of  the  low-water  channel,  as 
it  defines  itself  year  by  year.  Therefore,  a  consideration  of  the  various 
modes  of  effecting  a  temporary  benefit  is  necessary  to  a  fair  discussion 
of  tbe  subject  before  us. 

The  effort  for  this  purpose  must  be  directed  to  opening  a  passage 
through  each  bar  as  required,  and  as  the  bars,  or  reefs,  are  compara- 
tively short  in  the  direction  of  the  channel,  it  is  supposed  that  all  that 
isnc^ed  is  to  make  through  the  crest  of  the  reef  an  opening  wide 
enough  for  navigation,  and  that  the  increased  strength  of  current  will 
^eep  it  open  for  tbe  remainder  of  the  low- water  season.  If  it  were 
possible  to  consider  tbe  reefs  as  abiding  in  nearly  the  same  position 
throughout  a  season,  this  mode  of  opening  a  channel  would  be  simple 
and  apparently  easy ;  as  the  appliances  used,  after  accomplishing  the 
«nd  at  one  locality,  could  be  moved  to  another,  and  thus,  in  succession, 
A  single  equipment  would  answer  for  a  considerable  extent  of  river. 
Bat  as  the  sand  reefs  have  a  progressive  motion  in  many  cases,  oblique 
to  the  line  of  deepest  water,  the  channel  is  crowded  out  of  its  first 
position,  and  a  new  crest  is  formed,  a  process  which  can  repeat  itself 
^any  times  in  a  season.  This  tendency,  in  connection  with  the  shifting 
of  the  channel  already  mentioned,  as  attending  decrease  of  volume, 
will  make  frequent  returns  of  tbe  equipment  to  the  same  locality  neces- 
f^,  and  instead  of  maintaining  a  good  navigation  over  a  long  extent, 
It  will  be  found  in  practice,  that,  to  be  effective,  an  equipment  would 
^Dd  full  employment  upon  two  or  three  crossings,  and  while  an  opening 
^s  being  made  the  appliances  must  occupy  the  channel ;  which  is  a 
^lioos  objection.  In  order  that  these  opened  passages  may  maintain 
themselves,  it  is  necessary  that  the  additional  area  obtained  in  tbe 
<^banuel  should  He  compensated  by  the  filling,  or  obstructing,  of  an 
equivalent  area  from  some  other  part  of  tbe  cross-section,  out^tide  of  the 
channel;  otherwise,  we  expect  tbe  impossibility  that  a  certain  volume 
^Uh  unchanged  or  increased  velocity  should  fill  an  increased  area. 

Ihese  remarks  apply  with  equal  pertinence  to  two  classes  of  a^^lv 
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ances,  viz,  scraping,  dredging,  or  agitating  machinery,  and  portable 
dams.    Comparing  the  merits  of  these  classes  of  devices,  the  advan- 
tage wonld  be  in  favor  of  portable  dams  in  first  cost  and  operating  ex> 
penses.    Both  classes  have  been  tried,  and  have  demonstrated  their 
ability  to  open  a  way  through  a  reef;  but  the  resalts  have  not  been  satis- 
factory  hitherto,  becaase  not  lasting.    It  may  be  objected  to  this  state- 
ment that  the  permanency  of  channels  opened  by  portable  dams  has 
not  been  tested,  as  the  only  extended  series  of  experiments  on  the  plan 
of  opening  bars  has  been  with  the  Long  scraper;  but  it  must  be  admitted 
that  the  performance  of  an  opened  channel  cannot  depend  upon  the 
means  by  which  the  opening  was  made  when  the  means  are  removed 
from  the  scene.    The  competition  between  devices  for  this  purpose  is 
limited  to  cost  and  efficiency  in  opening,  and  it  is  not  the  purpo^se  here 
to  discuss  the  relative  merits  of  devices,  but  to  consider  the  results 
which  may  be  attained  by  their  use.     Experience   indicates   that  to 
maintain  a  channel  in  this  way  would  require  an  equipment  for  each 
section  of  10  miles,  to  be  kept  in  active  operation  during  the  low-water 
season  of  each  year  for  all  time,  and  the  results  then  uncertain,  and 
a  serious  disadvantage  attending  the  applicatio'ki  of  the  system. 

A  permanent  improvement  must  of  necessity  be  designed  and  exe- 
cuted in  entire  harmony  with  the  natural  laws  of  the  river.  A  mighty 
river  is  impatient  under  restraint;  can  be  led,  but  not  driven.  In  one 
sense,  the  difficulty  of  executing  a  plan  of  improvement  increases  much 
more  rapidly  than  the  size  of  the  stream  ;  in  another  sense,  the  potent 
forces,  judiciously  handled,  can  be  made  to  do  no  inconsiderable  |>art  of 
the  work. 

Permanent  works  may  be  considered  as  serving  a  twofold  purpose: 
first,  to  obtain  and  maintain  a  good  navigable  channel ;  second,  to 
protect  the  adjacent  lands  from  erosion  and  overflow.  The  navigation 
interest  is  without  question  the  only  one  now  to  be  considered ;  but  the 
landed  interest  will  certainly  derive  important  incidental  advantages 
from  the  permanent  improvenent  of  the  channel. 

The  maintenance  of  a  good  navigable  channel  requires — 

Ist.  Sufficient  depth  at  all  stages. 

2d.  A  judicious  location. 

3d.  Stability  in  position. 

4th.  Facility  of  approach  to  landings. 

5th.  Easy  changes  of  direction. 

6th.  Moderate  velocity  of  current. 

These  requirements  stand  above  in  the  order  of  their  importance. 
The  first  is  a  condition-precedent,  and  must  be  satisfied.  In  solving  the 
problem  of  securing  depth  of  water,  we  have  to  deal  with  certaia  ele- 
ments, all  to  some  degree  variable,  either  naturally  or  artificially,  and 
the  combination  of  the  whole  fixes  the  depth  at  any  given  time  and 
place.  These  elements  are  width,  volume,  and  velocity ;  and  the  latter 
term  depends  upon  the  slope, or  descent,  and  distance,  as  its  controlling 
elements.  Of  tbe  terms  of  this  function  the  sloi)e  is  fixed  naturally,  if 
we  compare  the  elevations  of  geographical  points  connected  by  fixed 
lines ;  but  if  the  length  of  the*  lines  can  be.  varied,  then  to  that  extent^ 
slope  is  an  element  subject  to  control ;  also,  the  same  result  ma^^  be 
reached  by  producing  a  difi'erent  distribution  of  the  fall.  To  deepen  a 
channel  by  changing  its  slope  would  be  equivalent  to  lengthening  the 
river.  (The  change  of  distribution  of  fall  involves  its  concentration  by 
dams,  a  method  clearly  inapplicable  to  a  large  silt-bearing  river.) 

Volume  is  an  element  which,  for  periods  of  time,  is  fixed  naturally; 
but  the  discharge  may  be  distributed  artificially,  so  as  to  be  more  nearly 
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uniform  tban  the  supply.  Tbe  proposition  to  feed  rivers  at  low  stages 
from  reservoirs  filled  at  the  higher  is  practicable  with  small  streams, 
bat  for  large  rivers,  the  ar^as  required  for  reservoirs  and  tbe  cost  of 
retaining-dams  become  so  enormous  as  to  render  the  proposition 
impracticable. 

The  element  of  width  is  so  evidently  within  the  range  of  control,  that 
no  argument  is  required  to  establish  the  position  that  contraction  of 
indths  is  the  easiest  and  most  practicable  mode  of  increasing  the  depth 
of  channel  in  all  cases  where  the  volume  is  practically  beyond  our  abil- 
ity  to  control ;  in  some  cases,  in  addition  to  contracting  width,  it  would 
be  advisable  to  lengthen  the  channel.  It  will  be  seen  that  shortening 
most  be  avoided,  as  a  rule ;  for  tbe  effect  of  a  shortened  course  is  to  in- 
crease the  slope  and  velocity,  which  would  require  an  inordinate  con- 
traction of  width  to  obtain  the  desired  depth,  and  the  increased  velocity 
wonld  endanger  stability. 

The  second  requirement,  the  judicious  location  of  the  improved  chan- 
neljDchides  the  purely  engineering  consid^ation  of  following  the  natu- 
ral tendencies  of  the  river,  or  at  least  the  negative  proposition,  that  no 
nnnatnral  changes  of  position  should  be  made  or  unstable  natural  con- 
ditions be  accepted,  and  also  due  consideration  of  the  convenient  use 
of  the  channel  for  all  the  purposes  incident  to  navigation  and  commerce. 

In  tbe  consideration  of  this  topic,  we  come  in  contact  with  many 
local  and  individual  interests ;  also,  with  the  opinions  of  many  persons 
who  have  from  observation  and  refiection  arrived  at  fixed  opinion 
concerning  the  course  to  be  followed.  Conflict  with  the  former  is  to 
be  avoided  as  far  as  possible.  The  latter  may  be  considered,  but 
cannot  be  allowed  to  govern.  There  are  two  opiniohs  (held  by 
many  who  glory  in  calling  themselves  practical  men,  and  delight  to 
cast  contempt  upon  what  they  call  scientific  theories),  which  have 
their  foundation  in  very  poor  theory,  because  unscientific.  One  is  that 
the  channel  should  be  straightened  and  canalized ;  the  other,  that  it 
shonid,  in  all  cases,  he  held  along  the  foot  of  the  bluffs,  where  such 
exist  Without  entering  into  any  extended  discussion  here,  it  is  proper 
to  recognize  the  existence  of  these  opinions,  and  state  briefly  why  they 
must  be  rejected. 

The  logical  objection  to  straightening  the  channel  has  already  been 
pven :  the  velocity  would  be  increased  thereby,  and  increased  destruc- 
tive energy  be  brought  to  bear  upon  the  banks  and  bed.  It  may  be 
i^id  that  such  increase  of  velocity  would  be  temporary,  as  the  river 
^onld  adapt  itself  to  the  new  condition^  and,  in  time,  regain  its  former 
slope.  This  can  only  be  done  by  regaining  its  original  length,  or  by  a 
lowering  of  the  bed,  proceeding  from  tbe  lower  part  of  the  river  toward 
thenpper.  But  where  the  bed  is  composed  of  material  too  hard  to  be 
i^dily  moved,  tbe  accumulated  fall  must  produce  a  rapid.  The  cut-offs 
that  have  taken  place  in  the  Lower  Mississippi  have  not  permanently 
shortened  its  course,  and  many  which  were  made  in  Europe,  especially 
^Pon  the  Rhine  and  Danul^e,  with  tbe  purpose  of  shortening  the  dis- 
tance between  points  of  commercial  importance,  have  defeated  that 
^^sig^,  by  creating  a  current  which  proves  a  serious  obstacle  to  ascend- 
"Jg  boats ;  and  the  lowering  of  the  level  in  the  reaches  above  the  cut-oflf 
develops  many  new  obstructions,  while  the  deposits  in  the  pool  below 
cause  similar  diflBculties  there.  The  idea  of  the  advocates  of  straight- 
^^in^  is  that,  with  a  shorter  course,  flood-waters  will  pass  without 
entailing  injury,  and  that  the  increase  of  current  will  not  impede  steam- 
^^vigation  in  a  greater  ratio  than  would  be  compensated  by  the  decrease 
^f  distance. 
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The  suggestion  that  the  channel  should  be  made  to  follow  the  bluff  is 
made  simplj  because  the  bluff  presents  an  unyielding  bank,  against  which 
it  is  supposed  to  be  an  easy  task  to  hold  the  current.  As  the  bluff-lines 
are  very  straight,  this  proposition  is  similar  to  the  first-mentioned,  and 
liable  to  the  same  objections.  To  hold  the  river  to  straight  lines  would 
be  a  work  of  great  difficulty,  and  the  difficulty  would  increase  with 
increased  velocity.  One  fear  entertained  by  those  favoring  the  bluff-line 
is,  that  if  the  channel  be  allowed  to  make  a  sweep  out  into  the  bottom 
it  cannot  be  controlled,  forgetting  that  it  is  easier  to  control  a  current 
following  its  natural  course  through  alluvial  soils  than  it  would  be  to 
force  it  from  that  course  by  works  which  must  rest  on  the  same  unsta- 
ble foundation  as  the  lighter  structures  required  to  restrain  it  within 
.  reasonable  bounds.  Another  consideration,  which  would  be  fatal  idike 
to  both  propositions,  arises  from  the  disturbance  of  existing  business 
relations  by  the  destruction  of  landings,  which  must  result  from  their 
adoption.  Moreover,  if  the  bluff  is  followed,  the  landings  would  be 
chiefly  limited  to  the  side  whose  broken  character  forbids  the  expecta- 
tion of  much  agricultural  produce  being  raised ;  and,  in  any  case,  the 
landing  would  be  difficult  of  access  from  the  back  country.  In  addition, 
the  opposite  alluvial  side  would  be  cut  off'  from  access  to  deep  water 
almost  entirely. 

Existing  business  relations  have  adapted  themselves  to  the  natural 
course  of  the  channel ;  and,  in  order  to  avoid  individual  claims  for  com- 
pensation, it  will  be  necessary  to  make  the  improved  channel  follow  the 
jiatural  course  as  far  as  possible,  on  the  principle  that  riparian  rights 
and  benefits,  which  have  been  destroyed  or  changed  by  the  action  of 
natural  causes,  furnish  no  ground  of  claim  in  equity,  if  the  privation  be 
rendered  permanent. 

Policy,  then,  would  determine  the  advisability  of  following  the  exist- 
ing channel  in  all  cases,  and  the  same  course  would  logically  follow  from 
a  train  of  scientific  reasoniug;  lor  the  law  of  a  stream  is  the  expression 
in  general  terms  of  the  facts  presented  in  nature  and  is  necessarily  ab- 
stract. To  reconstruct  the  stream  according  to  conditions  imposed  or 
assumed  can  be  done  successfully  if  we  know  all  the  facts  and  relations 
.which  enter  into  the  probletn.  The  omission  of  one  m^iy  be  fatal  to 
success;  hence  all  arbitrary  changes  are  to  be  avoided.  But  nature  over- 
looks nothing,  and  we  may  confidently  assume  that  the  position  and 
direction  of  the  river  at  any  time  is  the  resultant  of  all  the  forces,  and 
consequently  is  a  concrete  expression  of  the  law  of  the  stream,  which 
we  may  modify  and  preserve,  but  may  not  safely  destroy  or  radically 
change.  To  accept  and  follow  nature  is,  in  this  case,  the  beginning  and 
end  of  science.  To  attempt  either  to  straighten  the  river  or  to  compel 
it  to  follow  the  rocky  shore  would  be  alike  presumptuous. 

The  third  requirement — stability  in  position — ^is  a  natural  consequence 
of  permanent  improvements,  and  essential  to  the  establishment  of  facil- 
ities for  the  traffic.  To  insure  this  quality,  it  is  necessary  that  the  ve- 
iocity  should  be  sufficient  to  carry  the  lighter  material  brought  into  the 
channel  to  a  suitable  place  for  deposit,  but  not  great  enough  to  cause 
erosion  of  the  bank. 

The  fourth  requirement — facility  of  approach  to  established  landings — 
is  an  important  consideration,  and  since  large  towns  cannot  follow  the 
river  in  its  changes,  the  conditions  presented  are  often  antagonistic  to 
the  natural  bent  of  the  channel ;  and  in  such  cases  the  demand  is  abso- 
lute that  the  natural  be  changed.  At  times  the  conditions  border  upon 
the  impossible.  Take,  for  instance,  the  case  of  a  town  situated  upon  the 
convex  bank  of  a  river;  it  is  well-nigh  impossible  to  maintain  the  chan- 
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nel  OD  the  convex  side,  because  nnalterable  nataral  laws  forbid.    If  we 
try  to  contract  the  width  to  such  narrow  limits  as  to  obtain  a  required 
depth  on  the  nou-chnnnel  side,  which  is  the  best,  and,  indeed,  the  only 
thing  that  can  be  done,  we  endanger  not  only  the  works  themselves, 
but  also  the  property,  and  lives  even,  of  the  people,  when  the  waters  of 
a  mighty  flood  demand  passage  through  the  narrow  gateway;  and  no 
safe  contraction  can  assure  the  desired  depth  on  tbe  convex  side.    In 
Ibis  connection  it  may  not  be  out  of  place  to  remark  that  the  injudicious 
acts  of  individuals,  or  municipalities,  may  often  endanger  the  improve- 
ments made  by  tbe  general  government  for  tbe  benefit  of  the  whole  peo- 
ple to  serve  some  local  project,  and  that  the  establishment  of  regulations 
(lefinitig  riparian  rights  and  the  privileges  of  town  authorities  is  a  sub- 
ject demanding  the  attention  of  Congress.    The  conservancy  of  naviga- 
tion being  undeniably  vested  in  Gongress,  the  exercise  of  that  power,  in 
defiDing  the  limits  of  encroachment  upon  navigable  waters,  is  proper 
and  necessary. 

The  fifth  requirement — that  changes  of  direction  shonld  be  easy — is 
mainly  in  the  interest  of  stability,  but  also  has  a  practical  relation  to 
the  convenient  use  of  the  channels.  A  discussion  of  the  bearing  of  the 
direction  of  cnrrents  in  relation  to  the  banks,  if  entered  into,%ould  ex- 
ceed the  limits  of  this  report.  The  result  reached  would  be,  that  the 
current  should  be  parallel  with  the  banks  whenever  possible,  and  abrupt 
cbauges  of  direction  avoided.  Practically,  it  would  not  be  proposed  to 
make  many  cbauges  in  the  present  contour  of  banks  by  active  interfer- 
ence, bat  rather  to  secure  a  favorable  alignment  when  it  exists;  and 
when  it  is  imperfect  to  patiently  wait  for  nature  to  work  out  the  prob- 
lem of  a  good  line.  Accurate  surveys  of  stable  bends  will  determine 
the  degree  of  curvature  most  favorable.  When  the  character  of  the  soil 
dues  not  furnish  sufficient  resistance,  some  form  of  artificial  protection 
must  eventually  be  resorted  to. 

Daring  this  past  season  particular  pains  w^re  taken  to  survey  and 
delineate  upon  maps  the  strongly-developed  curves  or  bends  known  as' 
^6b  Tower,  Saint  Mary's,  and  Gape  Girardeau,  the  latter  being  consid- 
ered a  good  example  of  a  curve  of  stable  regimen.  These  three  curves, 
it  carefully  studied  by  means  of  resurvey  for  several  years,  may  develop 
laws,  the  knowledge  of  which  will  be  of  the  greatest  importance  in  con- 
ducting the  improvements  of  tbe  river. 

Datoutaine,  who  devoted  a  number  of  years  to  careful  study  and  im- 
provement of  the  Rhine,  expressly  said,  that  the  degree  of  curvature  to 
^  given  to  the  bends  on  a  river  could  only  be  predicated  upouobserva- 
tioD  of  existing  cur%'es  of  known  stability  on  the  same  stream. 
Mahan,  in  his  work  on  civil  engineering  (edition  of  1867),  says : 

From  obeerTatioDS  made  npoD  the  Rhine,  it  is  stated  that  elbows  with  a  radios  of 
corratore  of  neariy  3,000  yards  preserve  a  fixed  regimen ;  and  that  the  banks  of  those 
vhieh  have  a  radios  of  abont  1,500  yards  are  seldom  iojared  if  properly  faced. 

The  fact  that  the  natural  course  of  a  river,  flowing  through  an  allu- 
vial bed,  follows  a  series  of  direct  and  reverse  curves,  merging  in  o 
^ch  other,  is  universally  admitted  by  all  engineers  of  study  and  obser- 
^Htion,  and  the  expediency  of  maintaining  them  in  such  course,  where 
1^1  interests  of  magnitude  do  not  demand  and  warrant  departure,  is 
«qnally  admitted. 

i  cross-section  in  a  bend  will,  generally,  approach  in  shape  a  right- 
siigled  triangle,  the  right  angle  at  the  bottom  and  near  the  ooacave 
bank.  Consequently,  in  a  bend,  the  width  may  be  greatly  increased 
beyond  that  admissible  for  straight  portions  of  the  river,  yet  maintain- 
ing nearly  the  same  area  of  cross-section,  and  sufficient  depth  in  the 

H.  Ex.  49 5 
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cliannel.  In  bends,  therefore,  protection  of  banks  is  the  improvement 
required,  and,  considering  navigation  only,  the  work  is  by  uo  means 
urgent. 

The  sixth  and  last  requirement,  moderate  velocity,  has  been  discussed 
incidentally  already.  There  are  localities,  especially  below  Commerce, 
where  the  velocity  is  at  times  excessive,  but  beyond  possibility  of  being 
changed  for  the  better.  The  condition  must  be  accepted  and  met  by 
stronger  works  to  insure  permanence. 

Having  in  the  preceding  discussion  shown  that  a  system  of  temporary 
expedients  would  fail  to  secure  the  end,  and  also  defined  what  a  perma- 
nent s>;stem  would  accomplish,  the  question  arises,  can  the  superior  per- 
manent system  be  carried  out  upon  such  a  river  as  the  Mississippi?  In 
answering  this  question  wo  have  the  benefit  of  the  experience  of  Eu- 
ropean engineers,  who  have  successfully  improved  silt-bearing  rivers 
traversing  alluvial  valleys,  and  subject  to  great  variations  of  volume, 
and  the  Mississippi  differs  only  in  degree  from  some  of  these  successful 
precedents.  That  this  difference  in  degree  does  not  present  insuperable 
difficulties,  is  proven  by  actual  experience  in  works  of  the  character 
proposed,  executed  during  the  last  three  years  upon  the  Mississippi, 
which  hme  proved  successful. 

The  problem,  then,  is  solved  as  an  engineering  question;  the  execu- 
tion is  a  question  of  time  and  money. 

The  adoption  of  the  permanent  system  is  but  a  question  of  time ;  for, 
as  the  country  becomes  older  and  more  densely  populated,  aside  from 
the  requirements  of  navigation,  the  products  of  the  fertile  alluvial  lands 
will  be  essential  to  the  welfare  of  the  country,  and  the  state  reasons 
which  have  led  to  the  regulation  of  European  rivers  will  demand  the 
same  for  the  Mississippi,  and,  in  time,  its  principal  tributaries  also.  The 
completion  of  these  works  will  require  many  generations ;  but  as  the 
necessity  is  clearly  foreseen,  it  would  be  inexcusable  to  ignore  it  now, 
since  it  is  entirely  practtcable  to  make  every  step  in  the  interests  of  im- 
'  mediate  wants  a  step,  also,  toward  the  final  end,  without  adding  to  the 
cost  or  delaying  the  realization  of  the  benefit  desired.  Assuming  that 
this  course  is  to  be  pursued,  it  remains  to  consider  tl^e  steps  that  come 
first  in  the  system  proposed,  which  will  be  the  work  for  the  years  imme- 
diately before  us. 

In  the  interest  of  navigation  the  improvement  of  the  worst  bars  is 
^rst  demanded,  and  this  consideration  decides  each  year  the  points 
where  work  is  to  be  done.  As  the  worst  bars  now  are  at  or  very  near 
islands,  or  high  bars  that  are  as  effective  as  islands  in  dividing  the 
waters,  the  most  useful  work  at  present  is  the  closing  of  the  chutes, 
which,  we  may  be  confident,  will  materially  help  the. navigation,  as  the 
oases  are  rare  where  a  serious  obstruction  occurs  when  the  water  all 
:fiows  in  a  single  channel.  After  the  closing  of  the  chutes,  the  contrac- 
tion in  width  in  wide  reaches  comes  as  the  next  step,  and,  when  com- 
plete, good  navigation  is  obtained,  and  must  be  maintained,  by  the  pro- 
tection of  caving  banks. 

The  closing  of  chutes  often  involves  more  or  less  conflict  with  local 
and  proprietary  interests,  and  in  some  cases  with  matters  which  rise 
into  the  importance  of  state  questions.  ^ 

The  definition  of  the  boundaries  of  States  by  the  channel  of  the  Mis- 
sissippi gives  the  jurisdiction  over  islands  to  the  States  to  which  they 
belongea  at  the  time  the  boundary  was  defined,  as  decided  by  the 
United  States  Supreme  Court  in  the  Wolf  Island  case  (Missouri  vs. 
Kentucky,  V^allace's  Reports  Supreme  Court  United  States,  volume  11, 
pp.  395-411).    Several  cases  are  known  where  the  present  channel  di- 
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Tides  the  island  from  the  State  to  which  it  belongs,  and  if  the  old  chan- 
nel, now  bat  an  insi^ndcant  chute,  is  closed,  the  island  will  be  territo- 
rially annexed  to  a  State  having  no  jurisdiction  over  its  soil.  It  will 
readily  be  seen  that  serious  conTplication  way  arise  in  such  cases.  Such 
annexations  are  likely  to  occur  from  natural  causes,  and  several  will 
necessarily  be  made  if  the  improvement  continues,  and  the  closing  of 
chates  is  to  be  determined  upon  engineering  considerations  alone. 

It  may  not  be  out  of  place  to  mention  here  the  general  belief  preva- 
lent among  owners  of  land  adjacent  to  island  chutes,  that  the  construc- 
tion of  a  dam  across  the  chute  or  slough  will  insure  accretions  of  land 
to  their  benefit. 

This  is  true  to  some  extent.    In  the  case  of  a  single  dam,  the  accre- 
tions generally  take  place  in  the  shape  of  a  bar  across  the  foot  of  the 
slough  or  chute;  another  in  the  prolongation  of  the  island;  and  a  de- 
posit at  the  head  of  the  chute,  extending  some  distance  above  the  dam, 
frequently  neglecting,  however,  the  immediate  vicinity  of  the  dam  al- 
together.   A  high  dam  just  above  the  level  of  ordinary  sedimen^bear- 
ing floods  would  insure  more  deposit;  but  experience  on  the  river  Rhine, 
wbei'e,  in  most  cases,  the  object  was  to  make  land,  demonstrated  the  fact 
that  three  or  more  dams  were  generally  necessary  to  insure  sufficient 
depth  and  extent  of  deposit.    In  the  case  of  a  single  low  dam  it  was  found 
better  to  locate  it  at  a  considerable  distance  below  the  head  of  the  chute, 
in  order  to  allow  as  much  of  the  gravel  and  other  material  to  enter  the 
chute  as  possible,  not  only  to  aid  in  the  formation  of  land,  but  in.  addition 
to  prevent  the  ma  erial  being  swept  into  the  channel. 

The  formation  of  land  not  being  an  object  of  present  consideration, 
we  may  say  that  as  a  general  rule  low  dams  and  dikes  should  alone  be 
used.  In  general  terms,  none  of  the  works  erected  should  interfere  with 
the  free  discharge  at  high  stages,  but  should  begin  to  act  at  some  inter- 
mediate stage.  This  should  be  before  the  want  of  depth  is  felt,  and  will 
probably  vary  for  different  localities. 

The  meaning  of  the  words  ^'  intermediate  stage,"  in  the  last  para- 
graph, requires  definition.  The  idea  is,  that  the  dikes  and  dams  should 
be  of  such  height  as  to  produce  action  upon  the  bed  when  the  river  is 
'  £r8t  approaching  the  low  stage,  so  as  to  prepare  the  channel,  in  some 
degree,  for  the  less  powerful  effect  of  the  diminished  low- water  volume. 
Yet  it  must  not  be  inferred  from  this  that  violent  action  upon  the  bed 
is  by  any  means  advocated. 

As  before  stated,  the  path  of  the  heavy  materials  of  floods  is  gener- 
ally along  the  most  direct  course.  The  low  water,  having  to  cut  for 
itself  a  channel,  seeks  the  line  of  l^ast  resistance,  through  the  lighter 
and  softer  material,  and  this  is  one  reason  why  the  low-water  channel 
is,  iu  nature,  more  tortuous  than  the  high. 

Referring  to  what  has  been  safd  on  the  subject  of  the  partial  filling 
of  the  bed  at  high  water,  and  the  principle  universally  accepted,  that 
depth  of  channel  is  easiest  secured  by  contracting  the  width,,  the  query 
arises,  is  it  not  possible  to  retain  the  high-water  deposits  in  place  as  the 
water  falls  over  a  part  of  the  width,  and  thus  contract  the  width  at  low 
water  f    Two  modes  of  accomplishing  this  suggest  themselves :  first,  to 
protect  the  areas  which  it  is  desired  to  convert  into  dry  bars  by  inclos- 
ing them  with  barriers  quickly  and  cheaply  constructed ;  second,  by 
attacking  the  crests  of  the  reefs  upon  the  line  it  is  desired  to  have  the 
low-water  channel  follow,  and  thus  concentrate  the  scour  upon  that  part 
of  the  bed  which  is  to  be  the  low-water  way.    In  practice  it  might  be 
found  advisable  to  combine  the  two  methods,  and  thus  open  a  field  for 
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the  ase  of  some  of  the  devices  disoassed  under  the  head  of  the  tempo- 
rary system. 

If,  OD  trial,  these  sagfcestions  should  be  found  practicable,  the  benefits 
to  navigation  which  would  follow  a  regulation  of  the  river  could  be 
more  quickly  and  cheaply  attained  than  in  any  other  way,  for  we  have 
but  to  secure  the  areas  laid  dry  from  being  washed  away,  and  the  oppo- 
site bank  from  caving,  to  render  the  improvement  permanent.  Treated 
in  this  way,  the  immediate  and  temporary  improvement  would  be  en- 
tirely consistent  with  the  system  of  permanent  improvement. 

The  mode  of  construction  having  been  described  in  my  annual  report 
for  the  fiscal  year  ending  June  30, 1873  (see  KeiK>rt  of  the  Chief  of  En- 
gineers, page  444  et  seq.)^  it  is  not  necessary  to  enter  into  details  here, 
as  in  all  essential  features  the  plan  there  discussed  is  still  followed. 

Variations  in  the  minor  features,  ot  course,  must  be  made,  as  circum- 
stances demand. 

In  constructing  dikes  and  dams  upon  the  unstable  foundations  found 
in  the  Mississippi,  the  difficulties  to  be  encountered  are  the  strength  of 
the  current  and  the  liability  of  scour  around  and  under  the  works  dur- 
ing construction  and  after  completion.  The  strength  of  the  current  is 
a  difficulty  to  be  overcome,  and  must  increase  with  the  progress  of  the 
works  until  they  arrive  at  or  near  the  surface  of  the  water.  The  scour 
must  be  arrested  at  an  early  stage  of  the  work,  or  the  additional  ex- 
pense incurred  of  placing  foundations  in  deep  water,  and  of  the  greatly 
increased  prism  of  material  required  to  reach  a  determined  height. 
Settlement  of  the  works  during  coMStruction  and  even  after  completion 
is  to  be  expected. 

Various  modes  of  construction  have  been  tried  and  most  carefully 
studied,  and  decided  preference  is  given  to  the  general  plan  of  brush 
foundations  and  riprap  superstructures  as  adapting  itself  to  any  shape 
of  bottom,  and  being  able  to  endure  settlement  without  injury. 

Brush  foundations,  besides  flexibility,  have  the  merit  of  distributing 
the  weight  of  superstructure  over  a  considerable  area,  while  the  body 
of  brush  presents,  when  compacted  by  the  superincumbent  weight, 
small  interstices  for  the  passage  of  water  close  to  the  bottom.  This 
material  being  found  in  large  quantities  along  the  river,  can  be  obtained 
and  handled  at  moderate  cost^ 

Extended  operations  would  soon  exhaust  the  present  supply,  and  it 
may  be  found  advisable  to  encourage  the  growth.  Under  moderate 
appropriations,  the  natural  production  would  suffice. 

Material  suitable  for  riprap  is  obtainable  at  many  points  along  the 
river,  insuring  its  procurement  at  very  reasonable  rates.  It  would  be 
good  policy  for  the  government  to  acquire,  by  purchase  or  long  lease, 
several  quarries,  to  be  operated  under  contracts  or  by  hired  labor,  as 
may  be  found  most  desirable. 

In  construction  the  utmost  rapidity  of  progress  is  essential  to  econ- 
omy, and  it  has  been  found  practicable  to  carry  the  foundations  across 
channels  and  bars  so  rapidly  that  no  considerable  deepening  took  place 
as  the  work  advanced,  by  limiting  the  first  work  entirely  to  putting  in 
an  apron  to  protect  the  site  of  the  proposed  work. 

In  closing  chutes  this  class  of  work  must  be  done  when  the  ri^er  is  at 
a  low  stage,  and  in  an^  case  cannot  be  done  when  drift  is  running. 

This  limits  the  possibility  of  preliminary  work  to  the  fall  season,  and 
renders  any  loss  of  the  favorable  season  a  serious  disadvantage.  The 
postponement  of  appropriations  to  the  close  of  the  session  of  Congress 
is  unfortunate  in  that  every  alternate  year  a  considerable  part  of  the 
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season  is  consamed  in  preliminaries,  a  loss  which  conid  in  a  measure  be 
avoided  if  the  amoant  to  be  appropriated  could  be  certainly  known  as 
early  as  March  of  each  year. 

As  already  intimate4l,  it  is  not  pnicticable  to  present  plans  in  detail, 
owing  to  the  great  changes  which  must  occur  between  the  time  reports 
are  made  and  the  commencement  of  work.  In  so  extensive  a  field  as 
the  Mississippi  from  the  Illinois  to  the  Ohio  the  simultaneous  prosecu- 
tioQ  of  works  at  all  the  points  where  improvement  is  desirable  is  not 
possible  under  the  system  of  yearly  appropriations,  but  might  be  done  if 
tbefoll  ajnount  estimated  were  granted  at  once.  As  this  course  is  not 
supposed  to  be  possible,  it  is  contemplated  to  prosecute  the  works  in  the 
order  of  their  im|)ortance  to  navigation,  selecting  those  places  which 
present  the  most  formidable  obstructions  for  the  first  operations,  the 
DQinber  undertaken  each  year  depending  upon  the  extent  of  work  re- 
quired at  the  several  places  and  the  means  available. 

The  estimate  of  this  report  is  based  upon  the  present  condition  of  the 
river.  It  is  probable  that  some  of  the  items  included  in  the  estimate 
will  be  found  unnecessary,  the  desired  end  being  reached  naturally ; 
others  not  estimated  will  as  probably  be  found  necessary ;  it  is,  there- 
fore, thought  best  to  name  the  aggregate  sum  for  each  locality,  without 
S))ecifying  the  item^  of  the  estimate.  As  the  estimates  are  made  upon 
the  basis  that  certain  lengths  of  dams  and  dikes  will  be  required,  and 
at  a  cost  per  unit  taken  from  the  actual  cost  of  such  works  already 
coDstnicted,  the  aggregate  cost  will  probably  not  be  materially  changed 
by  the  changes  in  the  position  and  length  of  individual  proposed  works. 

The  list  of  localities  is  not  final,  if  we  consider  the  probabili:y,  almost 
certainty,  that  new  obstructions  will  be  developed  hereafter.  The  esti- 
mate given  by  localities  may  be  taken  as  the  cost  of  obtaining  the  navi- 
gatiou  desired.  To  maintain  that  navigation  will  require  the  revetment 
or  other  protection  of  caving  banks.  The  estimated  sum  of  $4,000,000 
is  intended  to  cover  the  cost  of  such  works^ — to  preserve  the  channel  at 
those  points  where  the  necessity  is  likely  to  occur. 

Further  examination  would  be  necessary  to  determine  where  works 
of  this  character  are  most  needed.  The  greater  part,  we  may  safely  say, 
woQld  be  required  between  Commerce  and  the  Ohio.  The  estimated 
time  for  the  execution  of  the  improvement  of  the  channel  is  four  years; 
the  work  of  maintenance  will  never  be  complete. 

One  million  dollars  couki  be  judiciously  used  the  coming  year,  and  the 
appropriation  of  this  sum  is  recommended.  With  such  an  appropria- 
tion, work  would  be  continued  at  Saint  Louis  Harbor,  Horsetail  Bar, 
Torkey  and  Devil's  Islands,  and  new  works  commenced  at  Piasa  Island 
(above  Alton),  Perry's  Towhead,  Liberty  Island,  Power's  Island,  and 
^reenleaf ^s,  the  bars  at  these  localities  being  t^e  ones  which  now  most 
serioosly  obstruct  the  navigation. 

ESTIMATB. 
Locality.  Zttimated  cost. 

Piom  the  niinoia  to  the  Missouri  Elver $600,000 

Frninthe  mouth  of  the  Missoun  to  Saint  Louis 150,000 

^Pper  section  of  Saint  Louis  Harbor 185,000 

Anenal  Island 100,000 

HoraetwlBar 100,000 

i'fm-Hollow  Bar 80,000 

fUtinRock - 72.000 

«lma 110,000 

FortChartres 75,000 

J«key  Island 100,000 

oaink  Genevieve 100,000 
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Locality,  Eatiinated  oo«t. 

Liberty  Island $100,000 

Hat  Island 150, 0(K) 

Grand  Tower 50,000 

Hanging-Dog  Island 30,000 

Moccasin  Springs  and  vicinity 200,000 

Devirs  Island  and  vicinity 250,000 

Hamburgh 50,000 

Commerce  and  vicinity 200,000 

Buffalo  Island 20,000 

Grcenleafs 150,000 

•  2,«72,000 

Add  10  percent,  for  contingencies 287,200 

Revetment  between  the  mouth  of  the  Missouri  and  mouth  of  the  Ohio  Rivers.  4, 000, 000 

Tot^l  estimate 7,159,200 

111  the  coDilnct  of  operations  upon  tbe  treacherous  foundations  which 
characterize  the  Mississippi,  economy  and  success  demand  that  the  en- 
gineer in  charge  should  have  entire  liberty  to  modify  his  plans  whenever 
necessary,  and  to  have  full  control  over  his  work ;  to  push  it  forwai-d 
when  occasions  demand,  and  to  suspend  when  it  becomes  desirable  so 
to  do. 

Contracting  works  of  this  character  is  attended  with  serious  difficul- 
ties :  first,  because  all  estimates  are  necessarily  indefinite  and  uncertain; 
under  varying  conditions  the  character  of  work  is  liable  to  change,  in 
the  kind,  proportions,  and  amount  of  material  used,  and  what  was  ex- 
pected to  be  easy  may  become  difficult,  or  anticipated  difficulties  may 
disappear.  These  contingencies  render  it  very  difficult  to  frame  specifi- 
cations that  will  meet  the  practical  conditions,  and  bids  must  be  made 
at  a  venture,  which  demands  a  wide  margin  in  prices  beyond  what  a 
definitely-described  work  can  be  done  for.  Under  such  conditions  the 
result  of  a  letting,  under  existing  regulations,  is  almost  inevitably  to 
give  the  award  to  irresponsible  parties,  the  guarantees  and  bonds  which 
satisfy  the  requirements  affording  no  sufficient  security.  Experience 
has  shown  that,  with  an  inefficient  or  tricky  contractor,  works  of  this 
character  are  very  expensive,  for  delay  or  neglect,  intentional  or  not, 
results  alike  in  vastly-increased  quantities  of  material ;  and  as  the  plans 
contemplate  the  placing  of  foundations  in  water  of  moderate  depth,  the 
suspension  of  work  for  a  few  days  will  produce  a  local  scdur  that  ex- 
ceeds the  depth  provided  for,  and  compels  resort  to  more  expensive 
methods  not  provided  for  in  the  contract. 

Considering  the  matter  in  the  light  of  experience,  I  cannot  recom- 
mend the  contract  system,  so  far  as  the  preliminary  work  of  aprons  and 
foundations  is  concerned.  After  these  preliminaries  are  secured  there 
is  no  objection  to  adopting  the  contract  system  for  the  delivery  of  ma- 
terial in  the  body  of  a  dike  or  dam.  Necessity  has  compelled  me  to 
]>rovide  the  plant  required  for  the  construction  of  these  advance  works, 
and,  working  under  small  appropriations,  this  plant  suffices  to  do  all 
the  work  ;  and,  it  being  unquestionably  good  policy  to  keep  equipment 
fully  occupied,  the  work  of  the  present  year  has  been  done  by  the  United 
States  directly  by  hired  labor,  and  the  purchase  of  material  in  its  nat- 
ural state.  Although  compelled,  by  act  of  Congress,  to  pay  twenty-five 
per  cent,  advance  upon  prevailing  rates  of  wages  for  labor,  the  results 
show  no  increase  of  cost  over  the  prices  formerly  paid  contractors  for 
material  delivered  in  place;  and  all  the  work  and  workmen  being  now 
in  immediate  control  of  the  engineer  in  charge,  he  is  made  responsible 
for  the  success  of  his  operations. 
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Tbi8  system  lias  been  foand  to  work  well ;  do  serions  mishaps  have 
occurred,  and  the  work  is  done  more  cheaply  than  before,  though,  in 
part,  this  may  be  attributed  to  improvements  in  the  methods  and  ex- 
perience in  their  application.  Contrary  to  the  prevailing  impression, 
that  faithful  tabor  cannot  be  obtained  from  men  directly  employed  by 
the  government,  the  amount  of  work  done  compares  favorably  with 
that  accomplished  by  equal  numbers  working  for  a  contractor.  Faith- 
ful labor  can  be  had  under  faithful  overseers  and  foremen  by  any  em- 
ployer, and  with  unfaithfulness  or  inefficiency  in  the  higher  grades  no 
employer  can  secure  faithful  service. 

To  carry  on  extended  operations,  such  as  are  contemplated  if  this 
project  meets  the  approval  of  Congress,  it  would  not  be  practicable  to 
do  all  the  work  directly  by  hired  labor,  on  account  of  the  extensive 
eqoipment  that  would  be  required  at  times,  but  which  could  not  be  fully 
employed  at  all  times ;  besides,  the  burden  and  responsibility  of  making 
disborsements  in  small  sums  would  be  excessive.  For  the  reasons 
stated.  I  would  respectfully  recommend  that,  under  annual  appropria- 
tions of  $300,000  or  less,  the  system  now  practiced,  to  do  the  work 
directly  by  hired  labor,  and  purchase  of  materials  in  open  market,  in- 
clading  in  the  latter  the  privilege  of  purchasing  material  delivered  in 
the  work  when  it  is  to  the  interest  of  the  government  to  do  so,  be  con- 
tinued. Under  appropriations  exceeding  $300,000,  the  conduct  of  all 
critical  and  uncertain  operations  to  be  by  hired  labor,  and  material  pur- 
chased as  above;  and  the  construction  of  works  whose  character  is  as- 
certainable to  be  let  to  contractors. 

The  plant  required  to  carry  out  these  recommendations,  under  yearly 
appropriations  of  $1,000,0()0,  would  consist  of  two  tow-boats,  two 
steam-launches,  twenty  barges,  six  pile-drivers,  one  Osgood  dredge,  and 
SQch  small  tools  as  would  be  required  for  quarrying  and  handling  stone, 
and  procuring  other  material  employed.  Of  this  plant  there  is  now  on 
hand,  owned  by  the  Dnited  States,  one  tow-boat,  one  steam-launch,  six- 
teen barges,  three  pile-drivers,  and  a  stock  of  tools  proportionate  to  the 
present  scale  of  operations. 

HBCAPITULATION. 

I  briefly  recapitulate  the  conclusions  reached  by  the  discussion,  and 
which  are  the  basis  of  my  recommendations : 

1.  Improvement  must  not  only  be  made,  but  maintained. 

2.  Temporary  expedients  fail  to  answer  the  requirements,  for  want  of 
reliability. 

3.  Permanent  improvements  are  known  to  be  practicable  by  actual 
experience  in  the  case  of  other  rivers  similar  in  character,  though  of 
Jess  size,  and  the  practicability  of  executing  permanent  works  in  the 
Mississippi  is  demonstrated  by  works  already  constructed. 

4.  In  an  improvement  the  natural  channel  should  be  followed  as  a 
rale. 

5.  The  rights  of  individuals  and  municipal  or  other  corporations 
should  be  defined,  and  all  proposed  works  subject  to  approval  by  United 
States  authority,  as  in  the  case  now  with  bridges. 

6.  The  order  of  execution  of  work  should  be  decided  with  a  view  to 
afford  the  earliest  possible  relief  to  navigation  at  difficult  places. 

7.  Improvement  of  the  channel  can  be  best  secured  by  bringing  all 
the  water  into  a  single  channel  of  moderate  width  ;  an  early  step  would 
be  the  closure  of  secondary  channels  at  islands  and  elsewhere ;  closing 
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chntes  will  raise  qaestionsof  jurisdictioa  between  States,  which  should 
be  provided  for  at  au  early  date. 

8.  A  combiDation  of  tbe  appliances  designed  for  tempocary  improve- 
inent  witb  permanent  works  may  l>e  practicable,  Riving  earlier  results 
and  at  less  expense.  Estimates,  however,  are  made  upon  the  basis  of 
improving  by  permanent  works  alone. 

9.  The  estimated  cost  of  improving  the  Mississippi,  so  as  to  afford  6 
feet  depth  in  the  channel  from  tbe  Illinois  to  Saint  Louis,  and  8  feet 
from  Saint  Louis  to  the  Ohio,  is  $3,159,200;  and  the  estimate  for  such 
maintenance- works  as  can  now  be  foreseen  is  $4,000,000.  The  improve- 
ment-division of  the  work  can  be  completed  in  four  years,  and  the  ap- 
propriation of  $1,000,000  is  recommended  for  tbe  first  year. 

10.  A  mixed  system  of  conducting  the  work  is  recommended;  critical 
and  uncertain  operations  by  the  United  States  directly,  and  those  whose 
character  can  be  definitely  ascertained  in  advance,  by  contract. 

11.  The  removal  of  wrecks  and  snags  from  the  channel  will  remain,  as 
heretofore,  an  important  part  of  the  work  of  maintaining  the  channel. 
During  the  progress  of  the  improvement  the  removal  of  many  existing 
wrecks  would  l^  essential  to  success.  These  operations,  not  betn^j:  un- 
der my  charge,  are  not  included  in  the  estimate  submitted,  and  tbe 
matter  is  not  formally  discussed  in  the  body  of  my  report. 

Before  closing,  I  cannot  omit  mentioning  the  great  obligations  I  am 
under  for  the  very  material  aid  I  have  received  in  the  consideration  of 
this  report  from  my  able  assistants,  Gapt.  Charles  J.  Allen,  Corps  of 
Engineers,  U.  S.  A.;  BobertE.  McMath,  chief  civil  assistant ;  and  Civil 
Assistants  I.  D.  McEown,  conducting  the  survey  of  the  river  from  the 
mouth  of  tbe  Illinois  to  the  mouth  of  the  Ohio  Biver,  and  his  assistant, 
Samuel  H.  Tonge;  and  D.  M.  Currie,  Charles  S.  True,  and  S.  E. 
McGregory,  conducting  the  operations,  respectively,  at  Devil's  Island, 
Horsetail  Bar,  and  Turkey  Island,  and  Alton  Slough,  and  tbe  upper 
portion  of  Saint  Louis  Harbor.  Every  one  of  these  gentlemen  has 
contributed,  from  his  intelligence,  observation,  and  experience,  to  the 
results  arrived  at ;  and  it  is  a  matter  of  congratulation  that  all  concur  in 
the  principles  presented,  and  the  plan  of  operations  pursued  and  pro- 
posed. 

I  am  also  indebted  to  Mr.  William  Popp,  civil  assistant  engineer  and 
draughtsman,  for  the  delineation  of  the  maps  submitt<ed  with  the 
report. 

The  map  accompanying  this  report  is  in  four  sheets-^ 

1.  Extending  from  the  mouth  of  the  Illinois  to  the  mouth  of  the  Mis- 
souri. 

2.  Extending  from  tbe  month  of  the  Missouri  to  Turkey  Island. 

3.  Extending  from  Turkey  Island  to  Cape  Girardeau. 

4.  Extending  from  Cape  Girardeau  to  the  mouth  of  the  Ohio. 
All  of  which  is  respectfully  submitted. 

J.  H.  Simpson, 
Col.  of  Eng.j  Bvt  Brig.  Gen.j  U.  8.  A. 

Brig.  Gen.  A.  A.  Humphreys, 

Chief  of  Engineers^  U.  8.  A. 
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C  C  5. 

REPORT  ON  PORTION  OP  THE  THIRD  SUBDIVISION  OP  THE  MISSISSIPPI 

ROUTE. 

Mississippi  River  from  Cairo  to  New  Orleans. 

bepobt  of  major  charles  r.  suter,  corps  op  enqineiirs.' 

Engineer  Office,  United  States  Armt, 

Saint  LouiSy  Mo.j  February  18, 1875. 

General:  Oongress,  at  its  last  session,  appropriated  $200,000  for 
surveys  and  estimates  for  the  improvement  of  certain  routes  recom- 
mended  by  the  Senate  Select  Committee  on  Transportation  Eon tes  to 
tbe  Seaboard. 

AmoDg  these  routes  was  the  Mississippi  Biver,  the  idea  advanced  by 
tbe  committee  for  that  portion  of  the  stream  between  Cairo  and  New 
Orleans  being  to  so  improve  it  as  to  give  from  8  to  10  feet  navigable 
depth  at  all  stages  of  water. 

The  daty  of  reporting  upon  this  sabject  was  assigned  to  me,  and 
110,000  was  allotted  to  defray  the  expenses  of  the  necessary  examina- 

tiOD. 

As  tbe  snm  was  of  course  inadequate  for  the  careful  survey  of  one 
thoosand  miles  of  a  great  river  like  the  Mississippi,  it  was  necessary  to 
confine  the  work  to  a  mere  reconnaissance,  which  would  enable  a  general 
map  of  the  river  to  be  made  with  approximate  correctness,  determining 
at  tbe  same  time  the  nature  and  extent  of  the  existing  difficulties  to 
free  navigation,  together  with  the  methods  most  likely  to  secure  their 
Kmoval.  This  plan,  having  been  approved  by  the  Chief  of  Bugineers, 
was  carried  out  during  the  summer  and  early  winter  of  1874. 

An  engineering  party  was  placed  on  one  of  the  government  steamers 
and  sent  into  the  tteld,  with  instructions  to  sketch  the  river  carefully 
from  the  pilothouse  of  the  steamer,  checking  their  work  by  frequent 
triangulations  for  widths,  and  by  comparison  with  the  best  btate  maps 
attainable  for  lengths  between  known  points. 

The  party  passed  four  times  over  the  portion  of  the  river  between 
^icksburg  and  Cairp,  and  twice  over  the  portion  between  Vicksbnrg 
and  Kew  Orleans.  The  work  was  carefully  done,  and  is  quite  satisfac- 
tory. The  maps  show  all  the  topographical  features  quite  fully,  giving 
tbe  size  and  position  of  islands  and  dry  sand-bars,  and  the  location  of 
the  low- water  channel  at  the  time  of  the  survey.  The  river  was  not  low 
enough  for  a  good  hydraulic  survey,  and,  moreover,  there  was  neither 
time  nor  money  enough  available  for  the  purpose ;  out  all  available  in- 
formation on  this  point  was  collected  from  pilots  and  residents  along  the 
river. 

Although  the  information  obtained  by  this  reconnaissance  is  not  suffi- 
ciently detailed  or  extensive  to  allow  estimates  of  the  cost  of  the  im- 
provement recommended  to  be  made,  yet  it  will,  I  hope,  be  sufficient  to 
point  out  the  nature  of  the  improvement  required,  and  the  means  by 
^hich  it  can  be  effected. 

^rst  in  order  is  the  absolute  necessity  of  a  careful  survey  of  the 
^hole  river.  We  have  at  present  really  nothing  definite  to  guide  us 
either  with  regard  to  the  present  situation,  or  to  changes  which  have 
taken  place  in  the  past.  If  a  careful  survey  had  been  made  thirty  or 
^orty  years  ago,  it  would  be  of  inestimable  value  now,  for  the  effect 
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likely  to  result  from  caases  now  at  work  can  only  be  rigbtly  inferred 
from  the  effect  prodaced  in  past  times  by  similar  causes.  This  infor- 
mation we  have  not  yet  got,  and  hence  much  is  left  to  conjecture  wbich 
should  be  known  with  certainty.  This  state  of  affairs  should  be  reme- 
died as  soon  as  possible,  so  that  when  in  future  any  work  may  be  needed 
on  the  river  the  data  may  be  at  hand  for  projecting  it. 

There  is  probably  no  branch  of  engineering  which  offers  more  prac- 
tical difficulties  than  river  hydraulics,  nor  is  there  another  in  which  so 
many  perplexing  questions  are  involved,  Dor  where  so  much  patient  ob- 
servation and  experiment  are  needed  to  obtain  successful  results. 

This  is  mainly  owing  to  the  appalling  vastness  of  the  subject,  arising 
from  the  fact  that  every  stream,  and  in  truth  every  portion  of  a  stream, 
has  its  own  special  characteristics,  not  necessarily  appearing  elsewhere, 
which  renders  observers  singularly  liable  to  generalize  on  insufficient  or 
erroneous  data. 

It  is  only  by  long  and  patient  observation,  extended  over  long  periods 
of  time,  and  covering  considerable  lengths  of  many  different  streams, 
that  we  may  eventually  hope  to  assign  definite  values  to  the  many  vari- 
ables which  enter  the  equation  to  be  solved. 

A  vast  amount  of  information  on  this  subject  may  be  gathered  from 
the  works  of  foreign  writers,  and  of  our  own  engineers,  but  this  informa- 
tion is  much  scattered,  and  often  inaccessible ;  it  is  moreover  generally 
mixed  up  with  many  facts  and  features  which  are  strictly  local  and  hence 
not  generally  applicable. 

I  have  therefore  felt  justified  in  endeavoring  to  describe  here,  briefly, 
the  more  strikii^g  and  important  features  and  phenomena  observable  on 
our  western  rivers,  before  discussing  the  special  subject  confided  to  me 
for  investigation. 

In  two  important  features  our  Western  rivers  differ  from  those  under 
improvement  in  the  East  and  on  the  Pacific  coast :  first,  their  beds  are 
iormed  of  gravel,  sand,  or  mud,  instead  of  rock  in  place ;  secondly,  they 
are  unaffected  by  tides. 

The  nature  of  the  beds  and  of  the  banks  determines  the  characteristic 
features  of  all  these  streams,  and  accounts  at  the  same  time  for  the  im- 
mense diversity  everywhere  observable. 

Two  great  classes  are  met  with. 

Firsts  we  have  the  Mississippi  north  of  the  Ohio,  which,  as  well  as  the 
Ohio  and  Missouri,  all  the  northern  and  portions  of  each  of  the  southern 
tributaries,  show  a  well-defined  valley  sunk  more  of  less  below  the  gen- 
er^^l  level  of  the  country,  and  bordered  by  abrupt  cliffs  of  lime  or  sand 
stone.  Frequently  these  bluffs  are  partly  or  wholly  concealed  by  great 
masses  of  drift,  which  form  rolling  hills  and  ridges  extending  often  to 
the  river-bank.  This  latter  feature  is  especially  characteristic  of  the 
Ohio  and  Lower  Missouri,  the  bare,  bold  bluffs  being  principally  con- 
fined to  the  Upper  Mississippi  and  Missouri  and  their  tributaries.  Both 
features  are  found  on  the  upper  portions  of  Bed,  Ouachita,  Arkansas, 
and  White  Elvers,  together  with  their  principal  tributaries. 

The  width  of  the  valley  scored  out  of  the  general  level  varies  from 
one  to  twenty  miles,  while  its  true  bottom,  the  bed-rock,  is  found  from 
sixty  to  a  hundred  feet  and  upward  below  the  beds  of  the  present 
streams.  The  bluffs  themselves  vary  greatly  in  height,  sometimes  tow- 
ering 400  or  500  feet  above  the  level  of  the  water. 

These  facts  show  that  our  present  rivers  are  but  puny  representatives 
of  their  gigantic  predecessors  in  prehistoric  ages. 

It  is  through  the  immense  deposits  of  sand  and  gravel  accumulated 
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by  these  ancient  streams  tbat  oar  modern  rivers  straggle  to  force  their 
way. 

The  banks  and  beds  are  generally  sand  or  gravel,  now  pare,  now 
mixed  with  allavial  matter  brought  down  by  the  stream  and  deposited 
during  the  annual  overflows.  Occasionally  we  find  the  bank  formed  by 
rock-blaffs  or  by  the  drift-hills  and  terraces  before  alluded  to.  These 
bauks  are  comparatively  stable,  but  the  others  are  constantly  eroded  by 
the  water.  The  streams  are  therefore  constantly  changing  their  shape 
and  direction,  their  lateral  excarsions  being,  however,  limited  by  the 
Bides  of  the  valley  through  which  they  flow. 

Secondly,  in  the  delta  region,  so  called,  that  is,  on  the  Lower  Missis- 
sippi and  the  lower  portions  of  its  southern  tributaries,  entirely  different 
coDditions  are  met  with.  The  river-banks  are  generally  found  to  be 
composed  of  alternate  strata  of  sand  and  of  very  stiff  blue  clay,  belong- 
ing to  the  Tertiary  series.  Above  these  strata  we  generally  find  about 
3<)  feet  of  a  more  recent  alluvial  formation.  The  h^  proper,  or  rather 
the  extreme  limit  of  scour,  is  formed  by  one  of  the  clay  layers;  but,  as 
faras  the  banks  are  concerned,  there  is  nothing  to  prevent  erosion  taking 
place  in  any  direction,  and  accordingly  we  find  all  these  delta  streams 
exceedingly  tortuous  in  their  courses. 

On  all  the  streams  of  the  first  class,  erosion  of  the  banks,  though  often 
rapid^  is  still  a  gradual  process ;  the  bank,  as  it  becomes  saturated,  crum- 
bles and  falls  into  the  river,  a  few  inches  at  a  time. 

On  streams  of  the  second  class,  however,  the  process  is  different.    The 
clay  layers  are  both  impermeable  and  insoluble,  but  the  heavy  water- 
pressnre  in  floods  saturates  the  lower  sand  layers  to  a  great  distance 
from  the  watei-'s  edge.    As  the  water  falls  the  pressure  diminishes,  and 
the  water  in  the  sand  layer  returns  to  the  river,  washing  out  the  sand  as 
it  goes.    The  clay  layers  are  thus  undermined  over  large  areas,  and 
eventually  the  whole  overhanging  mass  breaks  off  and  falls  or  slides 
into  the  river.    In  this  manner  the  rate  of  abrasion  may  become  per- 
fectly appalling  under  favorable  conditions.    Slight  reflection  will  show 
tbat  it  must  necessarily  be  worse  after  heavy  and  long-sustained  floods 
tban  at  other  times,  and  observation  shows  this  to  be  a  fact.    At  low 
^ater  a  rapid  rate  of  erosion  may  be  developed  by  special  causes,  as  a 
fibarp  local  deflection  of  the  current  against  the  shore;  but,  generally 
fipeaking,  caving  of  the  banks  is  confined  to  high  water  and  the  stages 
immediately  following  it.    On  the  Mississippi  itself,  the  continual  ero 
<)ion  of  the  banks  gives  rise  to  som^  curious  phenomena,  the  true  office 
and  explanation  of  which  seem  not  to  be  generally  understood.    I  allude 
to  the  cut-off's  which  from  time  to  time  are  formed  naturally,  and  which 
are  constantly  brought  forward  by  speculative  individuals  and  advo- 
cated as  a  panacea  for  the  ills  resulting  both  from  floods  and  low  water. 
In  the  first  place  it  would  appear,  at  a  casual  glance,  that  as  the  cut- 
ting action  is  greatest  in  the  deepest  recesses  or  apices  of  the  bends, 
there  would  result  an  indeflnite  elongation  to  the  right  and  to  the  left 
of  the  general  direction  of  flow  of  the  river,  or  at  least  it  would  be  car- 
ried to  such  extent  that  the  consequent  redaction  of  slope  would  destroy 
both  the  velocity  of  the  current  and  its  power  of  transporting  the  mass 
of  sediment  poured  into  it;  such  would  indeed  be  the  case,  although  the 
consequent  tilling  up  of  the  bed  would  gradually  raise  the  whole  river 
and  finally  establish  new  conditions  of  equilibrium. 

But  in  tmth  the  remedy  is  far  more  promptly  applied;  the  catting  of 
the  bank  is  not  confined  to  the  apex  of  the  bend,  but  extends  along  the 
whole  concave  shore,  and,  as  the  bends  overlap  each  other,  it  follows 
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that  the  necks  of  land  separating  them  are  eroded  on  both  sides,  and 
hence  are  rapidly  reduced  in  width. 

In  the  course  of  time  the  dividing  neck  becomes  so  attenuated  as  to 
be  no  longer  able  to  sustain  the  pressure  of  tlie  water  against  it,  and, 
as  the  nature  of  the  materials  of  which  the  bank  is  composed  allows 
more  or  less  water  to  leak  through  and  wash  outiihe  sand-layers,  finally 
the  whole  mass  crumbles,  and  a  wide  breach  is  formed  through  which 
the  river  pours  with  resistless  force.  -Davis's,  one  of  the  most  recent  of 
these  cut-offs,  and  also  the  largest,  occurred  in  1867.  It  cut  off  Pal- 
myra Bend,  eighteen  miles  below  Vicksbnrg,  a  bend  which  was  eighteen 
miles  long,  while  the  distance  across  the  neck  was  only  1,200  feet.  The 
exact  slope  of  the  river  at  the  time  is  not  known,  but  it  was  probably 
not  far  from  0.3  foot  to  the  mile ;  therefore  the  difference  of  level  on  the 
two  sides  of  the  neck  was  about  5^  feet  When  the  river  broke  through, 
the  whole  of  this  fall  had  to  be  absorbed  in  the  1,200  feet  of  distance, 
making  a  rate  of  about  24  feet  to  the  mile;  and  it  can  readily  be  imagined 
that  the  whole  immense  flood-volume  of  the  Mississippi,  flowing  with 
the  enormous  velocity  due  to  this  great  slope,  produce<l  very  marked 
effects.  The  roaring  of  the  waters  could  be  heard  for  miles,  and  in  the 
course  of  a  few  hours  a  channel  a  mile  wide,  certainly  over  a  hundred 
and  probably  nearly  two  hundred  feet  in  depth,  had  been  excavated. 
Even  then  it  was  many  weeks  before  the  velocity  of  the  current  had 
sufficiently  abated  to  allow  boats  to  use  the  new  channel. 

It  is  clearly  evident  that  in  such  cases  as  this  the  stream  cannot  long 
remain  in  a  condition  so  different  from  its  normal  regimen ;  the  length 
by  which  it  has  been  shortened  must  be  regained,  so  as  to  restore  the 
usual  slope,  and  this  can  ouly  be  effected  in  one  way,  viz,  by  the  elonsra- 
tion  of  bends  lying  above  and  below  the  cut-off.  This  result  has  fol- 
lowed in  the  case  mentioned,  and  is  and  must  be  an  inevitable  accom- 
paniment of  any  similar  occurrence.  The  influence  of  the  Davis  cut  off 
is  still  felt  far  above  and  below  Yicksburg.  The  rate  of  erosion  in  the 
bends  has  been  enormously  increased,  and  to-day  we  are  threatened  with 
several  more  cut-offs  between  Memphis  and  Yicksburg.  One  in  fact 
occurred  during  last  summer,  near  Commerce,  Miss. 

After  the  river  has  once  formed  a  new  channel  for  itself,  the  old  bend 
fills  up  at  the  head  and  the  foot  and  becomes  a  lake.  The  immense  num- 
ber of  these  peculiar  crescent-shaped  lakes  scattered  through  the  bot- 
tom lands  on  both  sides  of  the  river,  shows  that  this  action  has  been 
going  on  ever  since  the  Mississippi  has  existed  in  its  present  state,  and 
we  would  therefore  seem  justified  in  assuming  that  no  material  change 
has  occurred,  within  recent  times  at  least,  affecting  the  slope,  length,  or 
general  direction  of  the  stream. 

Such  being  the  well-recorded  effects  and  results  of  cut-offs,  it  certainly 
is  surprising  to  find  that,  ftx)m  time  to  time,  their  formation  by  artificial 
means  has  been  recommended  as  a  means  of  improvement,  and  some 
have  actually  l)een  produced,  or  at  least  hastened,  by  ignorant  persons. 
The  amount  of  damage  produced  by  a  cut-off,  particularly  in  those  por- 
tions of  the  country  where  riparian  plantations  are  numerous,  must  nec- 
essarily be  enormous ;  and,  as  I  have  attempted  to  show,  no  good  is 
likely  to  result  therefrom,  as  the  river  will  in  time  be  precisely  in  the 
same  condition  as  before. 

On  other  streams  the  same  phenomena  occasionally  obtain,  but  gen- 
erally the  mode  of  action  is  different;  thus,  on  the  Missouri,  the  bends 
being  more  open,  a  bar  generally  forms  on  the  lower  side  of  the  points, 
while  the  upper  side  is  abraded,  from  which  action  results  a  gradual 
downstream  motion  of  the  bends,  which  follow  each  other  like  a  series 
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of  waves,  and  in  this  manDer  lateral  eloDgatiou  is  prevented.  Similar 
action  is  observable  on  many  other  streams,  bnt  not  to  as  great  or  as 
general  an  extent  as  on  the  Missoari. 

White,  Ouachita,  Bed  River,  and  other  similar  streams  are  exceedingly 
tortQous,  bnt  the  carrent  being  generally  weak  and  the  banks  tolerably 
firm,  the  amount  of  erosion  is  small ;  conseqaently  these  streams  change 
bat  little.  On  the  Lower  Arkansas,  however,  where  the  carrent  is 
rapid,  the  general  features  of  the  Mississippi  are  reproduced. 

The  beds  of  the  tributary  streams  are  composed  of  materials  washed 
from  the  banks  or  brought  in  by  tributaries,  and  comprise  bowlders, 
ooarBe  and  fine  gravel,  sand,  and  mud;  of  these  matetials  none  heavier 
thflD  coarse  gravel  are  moved  by  the  current^  the  others  remain  in  posi- 
tion and  form  local  obstructions. 

The  heavier  deposits  are  more  common  on  the  Ohio  Biver  than  on 
any  other  of  the  large  streams,  and  that  river  also  moves  quite  coarse 
fp^vel  in  its  upper  portions ;  lower  down  it  transports  fine  gravel  and 
coarse  sand.  The  Upper  Mississippi  carries  heavy  sand;  gravel  is  rare. 
Both  these  streams  have  clear  water. 

The  Missouri  flows  over  exceedingly  fine  sand  mixed  with  mud ;  the 
hanks  are  of  similar  composition,  and  the  water  is  very  muddy. 

The  Arkansas  and  Bed  Bivers  are  also  exceedingly  turbid,  the  water 
being  tinged  a  bright  red  from  the  colored  earths  with  which  it  is 
charged ;  the  river-^dds  are  of  rather  coarse  sand  in  the  lower  portions; 
bigher  up  we  find  gravel. 

The  other  southern  tributaries,  White,  Ouachita,  &c.,  have  clear 
water,  and  in  their  navigable  portions  transport  only  coarse  sand. 

The  Lower  Mississippi  being  the  general  receptacle  for  all  these  de- 
posits, partakes  of  the  character  of  all  of  its  tributaries ;  the  bed  proper, 
as  before  stated,  is  clay,  but  superposed  on  this  are  great  masses  of  de- 
posits, ranging  from  very  coarse  gravel  to  fine  mud.  Its  water  is  very 
turbid,  having  a  grayish  tinge,  which  becomes  reddish  after  the  waters 
of  Arkansas  and  Bed  Bivers  are  received. 

All  these  streams  have,  therefore,  the  common  feature  of  generally 
^instable  banks  and  beds,  the  water-way  being  usually  comi>o8ed  of 
materials  which  the  flood-current,  at  least,  is  capable  of  transporting. 

The  laws  of  flowing  water  are  sufficiently  well  established  to  enable 
^  to  settle  questions  which  anse  concerning  the  discharge  of  any 
stream,  and  its  dependent  phenomena,  so  that  the  iK>int  specially  need- 
ing investigation  is  the  action  of  the  stream  upon  its  beds  and  banks, 
for  to  this  action  are  mainly  due  those  shoals,  bars,  &c.,  which  are  such 
grievous  obstructions  to  the  free  navigation  of  our  rivers. 

I  wish,  however,  to  remark  here  that  the  srhaller  and  shallower  the 
stream,  the  greater  will  be  the  care  needed  in  measuring  the  discharge, 
as  in  this  case  we  are  surrounded  by  numerous  sources  of  error,  which 
are  of  far  greater  proportionate  importance  than  would  be  the  case  on 
large,  deep  streams.    Also  with  regard  to  the  velocity,  which  is  gener- 
ally assumed  to  depend  mainly  upon  the  volume  of  discharge  and  the 
sIo]>e.    This  is  only  the  case,  even  approximately,  on  very  large,  deep 
streams.    On  most  of  the  rivers  that  we  are  considering,  especially  dur- 
ing their  low  stages,  the  velocity  is  greatly  affected  by  friction,  and 
therefore  varies  considerably  according  to  the  character  of  the  materials 
composing  the  bed.    With  similar  slope  and  discharge,  the  velocity  will 
be  greatest  in  streams  having  the  most  unstable  bed.n,  that  is,  beds 
composed  of  the  lightest  materials,  as  in  this  case  the  effect  of  friction 
mast  evidently  be  at  a  minimnm. 
With  regard  to  the  slope,  I  wish  to  call  attention  to  the  grave  error 
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of  taking  at  its  literal  valae  the  term  "  plane,**  by  which  the  water-snr- 
face  throuf^hoat  the  whole  or  a  portion  of  the  length  of  a  stream  is  con- 
ventionally designated.  Thus,  it  is  customary  to  speak  of  the  planes  of 
high  or  low  water,  as  thoagh  they  were  actually  plane  surfaces,  which 
is  far  from  being  the  case.  In  similar  manner,  the  mean  slope  is  spoken 
of  and  is  obtained  by  dividing  the  total  difference  of  water-level  between 
designated  points  by  the  total  length  of  the  river  between  those  same 
points. 

.  The  so-called  planes  of  high  or  low  water  are  usually  established  by 
connecting  with  the  level  a  series  of  water-gauges.  Synchronous  ob- 
servations on  these  gauges  are  assumed  to  give  the  shape  and  position 
of  the  water-surface  at  the  time  of  the  observations.  It  is  thus  found 
that  the  water-surface  over  a  considerable  distance  is  not  a  plane  sur- 
face^  but  is  composed  of  a  series  of  plane  or  slightly  curved  surfaces, 
which  are  liable  to  great  variations,  even  for  the  same  stand  by  the 
gauge.  During  high  water,  these  local  variations  arise  from  the  fact 
that  swells  or  freshets  in  the  river  have  the  section  of  a  very  much 
elongated  wave  raised  above  the  general  surface.  The  front  and  rear 
of  the  waves  may  make  quite  abrupt  angles  with  the  general  surface, 
while  the  fact  that  several  waves  may  be  following  eaeh  other,  or  may 
even  be  superposed,  adds  still  more  to  the  complexity  of  figure  of  the 
high-watersurface  slope. 

The  plane  of  low  water  is  even  more  irregular  and  uncertain  than  that 
of  high  water,  for,  while  in  the  previous  case  we  had  only  masses  of  water 
to  deal  with,  in  the  present  we  have  also  to  consider  the  effect  produced 
by  masses  of  sand  and  gravel. 

On  examining  a  profile  of  the  water-surface  of  one  of  these  rivers 
during  a  low  or  medium  stage,  it  will  be  observed  that  the  mean  slope 
for  the  whole  length  differs  greatly  from  the  mean  sl6pe  of  any  one  sec- 
tion of^  say,  one  hundred  miles  in  length ;  and,  again,  the  mean  slope  of 
this  section  will  be  found  to  differ  greatly  from  the  actual  slope  in  differ- 
ent portions  of  the  section.  This  complexity  arises  from  two  causes: 
first,  the  slope  in  the  upper  portion  of  any  stream  is  much  greater  than 
it  is  lower  down ;  and,  secondly,  the  slope  in  isolated  portions  of  the 
stream  varies  in  a  curious  but  quite  uniform  manner.  We  invariably 
find  a  series  of  reaches,  varying  in  length  with  the  size  of  the  stream,  in 
which  the  slope  is  very  slight,  often  scarcely  perceptible  ;  these  reaches 
are  connected  by  short,  abrupt  inclines,  on  which  the  slope  is  relatively 
very  considerable;  in  fact,  nearly  the  whole  slope  of  the  stream  is  con- 
centrated on  these  inclines.  The  channel-soundings,  if  plotted  on  the 
same  profile,  will  show  that  the  depth  on  the  inclines  is  very  much  less 
than  in  the  level  portions,  and,  on  comparing  the  profile  with  the  plan, 
it  will  be  found  that  the  level  reaches  lie  alternately  on  opposite  sides 
of  the  river,  and  that  the  steep  pitches  occur  where  the  channel  crosses 
from  one  side  of  the  river  to  the  other. 

These  deep,  level  reaches,  called^  pools,  are  separated  from  each  other 
by  masses  of  sand  or  gravel,  over' which  the  water  flows  as  over  a  low 
dam.  These  masses  of  sand  and  gravel  constitute  the  bars,  and  are  the 
principal  obstructions  to  the  free  navigation  of  these  streams. 

The  relative  depth  in  the  pools  and  on  the  bars  varies  much  even  on 
the  same  stream ;  and  the  absolute  depths  are  also  very  variable  for 
different  stages,  and  even  for  the  same  stage  of  water.  In  like  manner, 
the  absolute  level  of  the  pools  and  the  difference  of  level  between  con- 
secutive pools  are  very  variable  even  for  the  same  stage  of  water,  and 
the  ]>rofiles  of  different  years  may  be,  and  generally  are,  quite  different 
for  the  same  stand  by  any  particular  gauge. 
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It  1*8,  therefore,  evident  that  great  care  is  needed  in  projecting  any 
plan  of  improvement,  lest  certain  local,  and  perhaps  only  temporary, 
conditions  may  have  entirely  altered  the  normal  slopes  of  the  river. 

To  comprehend  the  cause  of  these  irregularities  and  their  practical 
effect  on  navigation,  it  is  necessary  to  consider  the  laws  governing  the 
movement  of  the  large  masses  of  sand  and  gravel  which  are  set  in  motion 
aod  carried  along  by  the  water  of  the  stream. 

If  we  imagine  a  perfectly  straight  channel,  with  immovable  bed  and 
banks,  but  partly  filled  with  sand,  through  which  a  constant  stream  of 
water  flows  with  a  velocity  suf&ciently  great  to  move  freely  the  sand 
below  it,  the  eflfect  will,  of  course,  soon  be  to  entirely  remove  the 
sand;  if,  however,  the  latter  is  supplied  in  sufficient  quantity  to  com- 
l>eu8ate  for  that  rtmoved,  our  experiment  will  more  nearly  resemble 
cases  noet  with  in  ordinary  practice,  at  least  sufficiently  for  what  I  wish 
to  show. 

Uuder  the  action  of  the  flowing  water  the  sand  will  be  found  to  form 
a  series  of  ridges,  like  long  shallow  waves,  which  move  forward  with  a 
velocity  considerably  less  than  that  of  the  water  itself,  the  rear  slope  of 
tbese  waves  being  very  long,  while  the  front  is  usually  shorter  and  may 
be  quite  abrupt.  The  sand  rolls  up  the  rear  sloi>e  and  falls  over  the 
crest,  and  in  this  manner  the  wave  advances.  The  velocity  at  the  sides 
of  the  channel  must  be  less  than  at  the  center,  on  a<icount  of  the  fric- 
tion of  the  sides,  and  a  moment^s  reflection  will  show  that  a  greater 
mass  of  sand  will  be  moved  by  the  central  current,  and  therefore  that 
the  length  of  the  sand-wave  measured  on  lines  normal  to  its  crest  will 
be  greatest  at  the  center  and  least  at  the  sides.  Again,  if  the  sand  is 
not  homogeneous,  the  heavier  grains  will  be  more  readily  moved  by  the 
strong  current  in  the  center  of  the  stream  than  by  the  weaker  current 
^t  the  side^ ;  hence,  the  heavier  sand  will  be  accumulated  at  the  center 
of  the  wave,  and  the  lighter  materials  will  be  found  at  the  sides.  Now, 
suppose  the  supply  of  water  to  be  diminished  until  the  decrease  of 
velocity  and  scouring  power  render  it  unable  to  move  the  sand  ;  after 
a  short  time  much  of  the  water  will  be  drained  o£f,  leaving  the  saiid- 
^aves  stretched  across  the  channel  like  a  series  of  dams,  ponding  back 
the  water  above  them.  The  water  remaining  will  flow  over  these  dams 
in  a  shallow  sheet,  which  will  diminish  in  depth  as  the  level  above  is 
drawD  down,  and  by  a  continuance  of  this  action  a  sensible  difference 
of  level  between  the  water  on  the  two  sides  of  the  dam  is  developed. 
When  the  head  attains  sufficient  magnitude,  the  water  will  make  a 
breach  in  the  dam  to  find  an  outlet,  the  velocity  due  to  the  head  attained 
determining  the  portion  of  the  dam  broken  through.  It  evidently  will 
i)ot  be  the  middle  portion,  because,  as  already  explained,  this  must, 
from  its  composition,offer  the  greatest  resistance ;  but  some  point  to  the 
right  or  left  will  be  selected.  The  outflow  through  this  breach  soon 
draws  down  the  level  above,  and,  the  velocity  consequently  diminishing, 
the  water  is  no  longer  able  to  move  the  sand  through  the  gap,  but  drops 
It  there  and  the  breach  fills  up.  Another  outlet  will  after  a  time  be 
formed,  but,  for  the  reasons  before  given,  it  will  be  farther  from  the  cen- 
ter of  the  wave  than  before,  and  this  action  will  be  repeated  as  often  as 
th^re  is  any  disturbance  of  the  equilibrium.  In  any  case  the  rule  is 
tlie  same ;  the  breach  is  formed  in  the  sand  dam  or  bar  as  near  the  axial 
"Deof  the  stream  as  the  composition  of  the  bar  will  allow.  In  conse- 
QQence  of  this  action,  the  water  no  longer  flows  parallel  to  the  sides  of 
channel,  for,  on  emerging  from  behind  the  sand-wave,  it  necessarily 
f^^fikes  the  side  at  an  angle,  and  it  will  then  be  deflected  back,  and 
°^iice  the  breach  in  the  next  lower  pool  will  take  place  ou  the  svA^ 
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opposite  the  first  one.  The  channel  now  will  follow  a  series  of  oscnlat- 
ing  curves,  whose  degree  of  curvature  will  be  mainly  regulated  by  the 
relative  amount  and  density  of  the  sand  and  the  amount  of  water  in 
motion. 

If  now  the  supply  of  water  be  restored  to  the  original  standard,  the 
channel  will  return  nearly  to  its  original  direction ;  but  if  this  operation  be 
many  times  repeated,  the  lighter  materials  will,  to  a  great  extent,  be 
sifted  out  of  the  central  portions  of  the  sand-waves,  which  will  finally 
attain  a  density  sufficient  to  oppose  even  the  full  strength  of  the  cur- 
rent. This,  therefore,  will  become  more  and  more  diverted  from  its 
rectilinear  direction,  and  the  curved  channel-way  becomes  permanent, 
but  will  always  be  less  marked  at  high  than  at  low  water. 

In  this  description  I  have  assumed  that  the  banks  are  too  solid  to  be 
afi'ectecl  by  the  current,  although  in  general  practice  this  is  not  the  case: 
but  I  wished  to  show  that,  even  under  the  very  favorable  and  unusual 
conditions  assumed,  the  curved  channel-way  is  inevitable  in  streams 
which  flow  over  beds  of  movable  materials. 

In  nature  the  banks  are  generally  very  unstable  and  easily  eroded  by 
the  current;  they  present,  as  a  general  rule,  less  resistance  to  the  water 
than  does  its  bed,  and  hence  the  curved  shape,  set  up  by  the  causes 
cited  above,  will  soon  be  greatly  increased  and  rendered  permanent. 

All  the  phenomena  of  bar-formation  can  be  traced  to  the  interaction, 
here  described,  of  the  force  of  the  moving  water  and  the  resistance 
offered  by  the  materials  over  which  it  flows,  although  we  will  not  often 
find  cases  as  simple  as  the  one  here  presented.  In  actual  practice  there 
are  generally  many  complicating  causes  to  discover  and  eliminate,  but 
the  general  action  is  always  the  same. 

In  considering  now  the  case  of  actual  streams,  we  must  remember  that 
their  present  beds,  as  well  as  their  banks,  furnish  inexhaustible  supplies 
of  sand,  gravel,  and  mud.  The  complications  of  water-flow  due  to  their 
action  cannot,  therefore,  ever  be  entirely  eliminated,  although  it  is  a  very 
serious  question  whether  means  will  not  have  eventually  to  be  taken 
to  prevent  the  washing  of  the  banks  on  the  tributary  streams  at  least, 
as  many  of  these  bring  in  quantities  of  sediment  utterly  dispropor- 
tionate to  the  amount  of  water  which  they  contribute. 

I  will  now  endeavor  to  describe  the  variations  from  the  simple  man- 
ner of  bar-formation  which  are  met  with  in  practice:  these  vary  greatly 
for  different  rivers,  as  might  be  supposed,  but  for  the  same  stream  they 
are  measurably  constant;  the  variations,  such  as  they  are,  being  due  to 
the  character  of  the  materials  moved  and  to  the  force  and  volume  of 
discharge  of  the  water.  The  streams  which  I  select  as  typical  are  the 
Upper  Mississippi,  the  Missouri,  the  Ohio,  and  the  Lower  Mississippi. 

The  Upper  Mississippi  flows  over  very  heavy  sand,  and  its  banks  are 
composed  of  similar  material.  The  general  course  of  the  river  ie  quite 
straight,  and  the  total  fall  is  considerable.  The  volume  of  water  dis- 
charged is  also  large,  but  the  floods,  although  heavy,  are  not  of  very 
long  duration.  The  banks  are  very  easily  abraded,  while  the  material 
composing  the  bed  is  hard  to  move,  and  the  stream  has  therefore  at- 
tained an  extraordinary  width  between  banks,  while  great  complications 
in  the  formation  of  the  sand- waves  have  resulted.  The  floods  being 
violent,  but  of  short  duration,  the  crests  of  the  waves  are  generally 
above  the  low-water  surface,  and  they  speedily  increase  in  size  by  the 
drifting  of  sand  under  the  ai^tion  of  the  wind;  then  follows  a  growth  of 
willows  or  cottonwoods,  and  we  have  an  island.  Either  an  island  or  a 
dry  bar  will  act  like  one  of  the  natural  banks,  and  an  independent  wave- 
formation  will  be  set  up  in  every  separate  channel  thus  formed. 
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The  Upper  Missisnippi  lias  an  immense  nnipber  of  islands,  large  and 
bidhII;  bence,  there  are  a  great  many  cbauuels  and  considerable  com- 
plexity of  bar-formation.  The  great  extent  to  which  the  water  is  scat- 
tered prevents  vigorous  or  snstained  action  on  the  sand ;  the  bed  of  tlio 
river  is  covered  with  different  sets  or  systems  of  sand-waves,  due  to 
the  uamerons  channels,  and  navigation  is  much  impeded.  Nevertheless, 
DO  stream  with  which  I  am  acquainted  shows  so  well  the  method  of 
Bimple  formation  of  bars  w^hich  I  have  attempted  to  describe ;  the  com- 
plicated channel  is  a  natural  consequence  of  the  small  supply  of  water 
and  undue  proportion  of  sand. 

The  Ohio  resembles  the  Upper  Mississippi  in  many  respects,  but  its 
floods  are  far  more  violent,  and  its  low-water  stages  more  general  au<l 
lasting.  The  bed  is  generally  composed  of  heavier  materials,  and  much 
gravel  is  moved,  while  the  banks  are  but  little  eroded. 

Islauds  are  not  very  numerous,  and  the  bars  are  nsnally  simple  ia 
their  formation,  but  contain  much  gravel.    The  low-water  discharg 
the  river  is  so  small  as  to  be  usually  inadequate  to  the  task  of  breaking 
through  them  ;  hence,  low-water  navigation  is  very  bad. 

Both  on  this  stream  and  the  Upper  Mississippi  the  channel  is  not  lia- 
ble to  sudden  and  radical  changes  as  on  the  Missouri. 

The  Missouri,  although  not  the  greatest  in  volume,  is  nevertheless 
the  tributary  which  most  resembles  the  main-trunk  stream.  It  is  very 
peculiar  in  its  action,  although  all  the  observed  phenomena  are  easily 
explained.  Its  volume  and  slope  do  not  differ  materially  from  those  of 
the  Upper  Mississippi,  yet  the  velocity  of  the  current  is  probably  twice  or 
three  times  as  great.  This  fact  can  only  be  explaine<l  by  the  supposition 
already  mentioned,  that  it  is  due  to  the  great  mobility  of  the  bed,  and 
consequent  small  amount  of  friction,  whi(;h  enables  the  velocity  to  ap- 
proximate, more  nearly  than  is  usually  the  c;)se,  to  that  due  to  the 
actual  descent  of  the  stream.  The  velocity  varies  from  three  miles  to 
at  least  nine  miles  an  hour. 

The  bed  and  banks  are  composed  principally  of  an  almost  impalpable 
;  heavy  sand  is  rare,  and  gravel  is  usually  only  met  with  near  the 
blaffj.  As  might  naturally  be  expected,  the  amount  of  disturbance  of 
the  bottom  is  enormous,  the  water  penetrating  it  to  considerable  depths, 
and  whirling  along  great  masses  of  sand,  which  is  so  tine  that  a  very 
large  amount  is  suspended  an<l  carried  forward  by  the  water,  in  ad<li- 
tion  to  that  which  rolls  along  the  bottom. 

The  rate  of  advance  of  the  sand- waves  is  very  rapid,  but  they  are 
D6ver  allowed  time  to  dam  up  the  water  to  any  extent.  Their  crests 
are  always  high  and  flat,  and  the  water,  even  at  high  stages,  is  obliged 
to  force  channels  through  them.  These  cuts  at  once  become  reservoirs, 
into  which  pours  the  greatest  body  and  the  heaviest  of  the  moving  sand ; 
consequently  they  soon  fill  up,  and  a  breach  is  quickly  formed  at  some 
other  point.  These  sand- waves  are  generally  greatly  elongated  down- 
stream, but  their  shape  is  constantly  changing,  and  they  wash  away 
and  re-form  with  astonishing  rapidity. 

The  increased  discharge  of  floods  gives  the  current  an  enormous  in- 
crease of  velocity,  and,  hence,  of  excavating  power,  and  the  amount  of 
iDaterial  moved  keeps  pace  with  the  increased  volume  of  water,  and  in 
consequence  there  is  not  much  difference  in  the  channel-depths  at  flood 
and  at  low  stages. 

The  navigable  channel  is  of  course  constantly  shifting,  being  now  oh 
one  side  of  the  river,  now  on  the  other,  and  it  requires  the  greatest  skill 
^nd  judgment  on  the  part  of  the  pilots  who  navigate  it. 

During  very  low  stages  the  velocity  is  much  reduced,  and  the  pecu- 
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liar  characteristics  of  the  river  are  not  so  apparent,  bnt  slight  causes 
suffice  to  distnrb  the  eqailibrinm  and  effect  great  changes. 

The  banks  are  eroded  with  extraordinary  facility,  and  as  old  logs  and 
stamps  are  fonnd  buried  throughout  the  valley,  there  seem  to  be  good 
reasons  for  thinking  that  the  river  may  have  traveled  over  the  entire 
width  of  its  valley,  perhaps  more  than  once;  at  all  events,  land  along 
its  banks  is  held  by  a  most  uncertain  tenure. 

From  what  has  been  said  it  may  readily  be  inferred  that  the  effect  of 
any  engineering  constructions,  as  is  also  true  of  natural  obstructions, 
will  be  very  marked  and  speedy,  but  not  necessarily  permanent  nor  easy 
to  maintain. 

After  joining  the  Upper  Mississippi,  the  turbulent  propensities  of  the 
Missouri  are  a  good  deal  curbed  by  association  with  its  more  orderly* 
partner,  and  the  heavy  sand  of  its  new  bed  also  tends  to  bring  about 
this  desirable  result ;  but  nevertheless,  its  influence  is  still  quite  appar- 
ent, and  manifests  itself  especially  in  the  instability  of  the  channels 
during  low  stages. 

After  passing  Cairo  we  reach  the  Lower  Mississippi  proper. 

We  have  now  left  the  rock-bluffs  behind;  hence  to  the  Gulf  the  banks, 
with  a  few  exceptions,  are  uniformly  composed  of  layers  of  sand  and 
clay,  surmounted  by  a  stratum,  about  30  feet  thick,  of  alluvial  soil. 
These  banks,  except  where  under  cultivation,  are  covered  with  a  rank, 
heavy  growth  of  timber,  and  the  bars  which  emerge  from  the  river  are 
speedily  taken  possession  of  by  a  dense  growth  of  willows  and  cotton- 
woods.  The  curved  formation  being  entirely  unopposed,  is  very  strongly 
developed,  increasing,  however,  as  we  descend  the  river  and  as  the  ve- 
locity of  the  current  diminishes. 

The  bluffs  which  touch  the  river  at  Memphis,  Vicksburg,  and  a  few 
other  points,  the  most  southerly  of  which  is  Baton  Rouge,  are  conii>osed 
principally  of  sand,  with  some  clay  and  gravel;  the  sand  being  often 
l)artially  cemented  with  iron-ore.  ' 

There  is  quite  a  large  number  of  islands,  generally  of  considerable 
size  and  tolerably  stable.  The  manner  of  their  formation  will  be  ex- 
plained  further  on. 

The  bed  proper  of  the  stream  is  a  peculiar  tenacious  clay,  as  alread.r 
stated,  but  on  this  bed  rest  the  immense  deposits  of  all  kinds  ot  material 
brought  in  by  the  tributaries  or  precipitated  into  the  sti'eam  when  th» 
banks  are  undermined,  and  it  is  the  action  of  the  water  on  these  de- 
posits,  moving  them  and  heaping  them  up  in  certain  localities,  whicb 
gives  rise  to  the  bars. 

Although  the  principle  governing  the  formation  of  these  obstructions 
is  precisely  the  same  as  in  the  similar  cases,  yet  the  peculiar  circum- 
stances under  which  it  occurs  causes  a  good  deal  of  variation  from  the 
simple  type. 

The  principal  cause  of  variation  lies  in  the  curved  shape  of  the 
stream,  which  is  very  marked  and  persistent;  consequently,  at  all 
stages  of  water,  the  channel  is  more  or  less  curved,  and  this  shape  de- 
termines the  manner  of  deposition  of  the  materials  moved  by  the 
water. 

In  discussing  the  case  of  a  straight  channel-way,  it  was  stated  that 
the  heavier  materials  would  follow  the  thread  of  the  strongest  current. 
This  is  still  true  in  the  case  before  us,  but,  owing  to  the  great  curvature 
of  the  bed,»the  question  of  the  location  of  this  current  is  no  longer  as 
obvious  as  before.  As  a  matter  of  fact,  it  varies  with  the  stage  of  water, 
and  will  always  be  found  following  a  path  as  nearly  direct  as  possible, 
which  throws  it  more  or  less  directly  from  one  point  to  another,  and  as 
the  river  rises  it  approaches  more  and  more  closely  to  these  points. 
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The  great  volume  ai)d  force  of  the  river  enables  it  to  move  both  ^i^ravel 
and  heavy  saud,  and  these  will  be  deposited  near  the  points,  or  wher- 
ever the  high-water  channel  may  be.  As  the  river  falls  the  diminished 
velocity  renders  it  incapable  of  moving  these  deposits,  and  the  water  is 
gradaally  deflected  by  them  toward  the  bends. 

These  constant  accretions  of  heavy  material  will,  of  course,  gradually 
extend  the  points,  thereby  encroaching  on  the  space  occupied  by  the 
water  at  lower  stages,  and  as  the  banks  offer  less  resistance  than  the  bed 
they  will  be  eroded  and  the  bend  will  be  elongated;  it  is  thus  that  the 
curved  form  is  perpetuated  and  constantly  increased. 

In  emerging  from  a  bend  the  water  spreads  out  in  a  fan-shaped  mass, 
^  the  strongest  current  taking  the  shortest  available  route.  It  might  be 
inferred  from  this  that  a  section  across  the  stream  would  show  the  great- 
est depth  where  the  current  is  strongest,  but  the  reverse  is  Uv«»ually  the 
case;  the  extra  velocity  simply  moves  more  or  heavier  materials,  and 
the  depth  is  not  increased.  From  one  side  of  the  fan  to  the  other  we 
have  all  grades  of  velocity,  and  similarly  all  grades  of  material.  Finally, 
between  the  extreme  edge  of  the  sand- wave  and  the  concave  bank  wo 
have  a  very  deep  pool,  in  which  the  velocity  is  relatively  quite  small. 
These  pools  receive  only  the  lightest  deposits — principally  nind;  they 
are  partially  filled  np  at  high  water,  but  are  scoured  out  at  low  stages, 
even  down  to  the  main  clay-bed. 

The  sand-waves  still  retain  their  characteristic  features,  but  the  heav- 
iest  i>ortious,  instead  of  being  at  the  center,  now  lie  alternately  on  op- 
posite sides  of  the  stream  and  near  the  points. 

The  erosion  of  the  banks  and  the  extension  of  the  points  gradually 
elongate  the  bends,  and  after  a  time  the  additional  resistance  thus 
offered  to  the  free  discharge  at  high  water,  and  which  is  always  repre- 
sented by  a  ponding  back  and  consequent  increase  of  head,  causes  the 
current  to  cut  a  channel  through  the  point-bar;  this  becomes  a  perma- 
nent outlet  for  flood -discharges,  and  the  bar  outside  becomes  an  island. 
Ontside  of  this,  other  bars  form,  and  in  their  turn  become  tow-heads 
and  islands. 

There  is  no  doubt  whatever  that  all  the  Mississippi  islands  have  been 
formed  in  this  way,  or  eK^e  by  cut-offs. 

The  channels  behind  them  are  called  chutes,  and  are  essentially  high- 
^ater  channels,  and  the  absurdity  of  endeavoring  systematically  to  turn 
thelow-water  channel  into  them  should,  it  seems,  be  obvious;  never- 
theless it  is  constantly  being  proposed,  not  only  by  amateur  engineers, 
but  also  by  men  who  should  know  better.  The  chutes  are  merely  vents 
for  the  discharge  of  floods,  and  as  they  furnish  the  most  direct  route,  a 
P'eat  portion  of  the  heavy  material  in  motion,  comprising  not  only 
^avel  and  heavy  sand,  but  logs,  snags,  &c.,  naturally  passes  through 
them.  The  snags  and  logs  often  lodge,  as  the  chutes  are  not  usually 
^eej),  and  in  any  case  it  is  safe  to  count  on  finding  the  bottom  composed 
inainly  of  gravel  and  very  coarse  sand.  These  chutes  are,  as  a  general 
J'nle,  dry  at  low  water,  and  are  only  used  by  boats  ascending  the  stream 
^luring  high  stages. 

H  frequently  happens,  however,  that  great  erosion  takes  place  in 
ttera,  increasing  their  length  to  such  extent  that  the  maximum  velocity 
oi  the  curient  is  no  longer  found  in  them ;  in  this  case  the  chute  no 
lon^rp^goes  dry  at  low  water.  Finally,  by  some  means  the  high-water 
<JJscharge  may  be  diverted  into  the  bend,  which  at  once  *lls  up,  and 
the  chute  becomes  temporarily,  or  even  permanently,  the  main  channel 
^^  the  river.  This  shifting  of  the  channel  from  one  side  to  the  other  of 
^  bar  or  island  is  not  an  uucommon  occurrence  at  low  water^  provVd^ 
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the  length,  and  conseqaeut  fall,  in  the  two  channels  does  not  materially 
differ. 

As  the  varions  actions  here  described  are  constantly  going  on,  the 
bars  on  the  points  constantly  advancing,  and  the  shores  of  the  bends 
receding  by  continaal  erosion,  it  may  well  be  asked  where  this  action  is 
to  stop,  and  what  there  is  to  prevent  an  indefinite  lateral  exteusiou  of 
the  river-bed. 

If  caving  of  the  banks  were  only  confined  to  the  apices  of  the  bends, 
this  action  would  go  on  antil  the  channel  had  been  so  much  lengthened 
that  the  current  velocity  would  no  longer  be  equal  to  the  task  of  trans- 
porting the  sand,  and  consequently  the  latter  would  accumulate  until 
the  whole  bed  of  the  stream  would  he  raised,  and  new  conditions  of  flow 
be  set  up.  But,  as  already  stated,  this  condition  of  affairs  rarely  occurs,"^ 
fop  the  caving  of  the  banks  almost  always  extends  to  a  considerable 
distance  to  each  side  of  the  apex  of  the  bend,  and  the  neck  of  land 
between  two  consecutive  bends,  being  eroded  on  both  sides,  gives  way, 
and  a  cutoff*  is  formed. 

In  this  manner,  or  the  one  previously  described,  the  length  of  the 
river  is  preserved  from  any  great  variation. 

1  have  as  yet  said  nothing  about  the  absolute  size  and  extent  of  the 
sand-waves,  and  this  I  purposely  left  unsaid,  for  the  greatest  possible, 
variety  is  to  be  found  among  them.    It  will  not,  however,  be  difficult  to 
infer,  irom  the  foregoing  remarks,  that  their  absolute  dimensions,  as- 
well  as  their  ])08ition,  will  vary  from  year  to  year.    Their  dimensions 
must  always  express  the  difference  between  the  carrying  and  depositing 
action  of  the  stream,  and  this  of  course  varies  greatly  accoidiug  to  th^ 
relative  amount  of  water  and  sand  supplied  each  year.    As  alreadjr 
shown,  the  different  tributaries  furnish  sensibly  different  materials^ 
which  difference  influences  this  question  greatly,  and  the  length  an& 
extent  of  the  floods  is  also  a  very  important  consideration.    A  short 9. 
violent  flood  creates  a  great  disturbance  on  the  bottom,  and  sets  raan^^ 
large  sand-waves  in  motion,  but  as  the  velocity  of  the  current  is  quickly^ 
checked  by  the  rapid  f^ll  of  the  water-surface,  it  is  quite  unable  to  cut: 
its  way  promptly  through  the  extensive  shoals  created.    Shoal  water* 
for  the  whole  season  invariably  follows  a  sudden  rapid  fall.    If  the  fall 
is  gradual,  the  motion  of  the  sand-waves  ceases  before  the  velocity  of 
the  current  is  too  much  reduced,  and  further  supply  of  sand  being  thus 
cut  off',  the  greater  portion  of  the  wave  is  carried  off  by  the  current, 
leaving  only  such  a  barrier  as  can  be  broken  through  during  low  water 
with  comparative  ease. 

There  are  generally  two  flobds  in  each  year :  the  first  occurs  usually 
in  March  or  thereabouts,  and  is  called  the  spring  rise;  the  second  is 
called,  from  the  month  in  whieh  it  usually  occurs,  the  June  rise. 

The  spring  rise,  being  genercilly  due  to  the  melting  of  snow,  &c.,  on 
the  lower  portions  of  the  streams,  may  be  considered  as  mainly  local, 
and  as  the  greater  portion  of  this  influx  of  water  runs  off  or  out  of  the 
banks,  a  great  deal  of  soil  accompanies  it;  hence,  the  spring  rise  is 
generally  a  very  muddy  one,  and  the  quantity  of  material  moving  is  a 
maximum. 

The  June  rise  generally  comes  from  the  headwaters,  and,  owing  to 
the  distance  that  it  travels,  it  brings  comparatively  little  sediment  with 
it;  and  although  it  sets  the  sand- waves  again  in  motion,  it  rather 
decreases  |ban  adds  to  their  magnitude,  and  is  therefore  of  decided  ad- 
vantage to  navigation.  'In  fact,  when  the  June  rise  is  small,  or,  as 
sometimes  happens,  altogether  wanting,  a  shoal-water  season  inevitably 
Jesuits. 
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So  far  we  have  looked  upon  the  bars  simply  as  evils  to  be  deprecated ; 
but  there  is  another  side  to  the  question.  All  the  streams  are  liable  to 
great  flooils,  which  carry  off  in  a  very  short  time  a  large  percentage  of 
the  annual  discharge.  During  the  remainder  of  the  season  there  are 
but  small  additions  to  the  volume  of  water,  and  were  it  not  for  the 
peculiar  formation  of  these  streams  they  would  go  dry,  like  ordinary 
torrents;  but  the  shoals  hold  the  water  back,  and  it  is  stored  up  in  the 
deep  pools,  to  be  drawn  out  gradually  as  the  season  advances. 

On  the  large  streams,  these  pools  always  contain  enough  water  to 

maintain  fair  navigation  through  the  dry  season,  provided  it  be  used 

vitb  discretion  ;  but  any  attempt  to  tap  them  too  soon,  or  too  lavishly, 

will,  by  prematurely  draining  them,  increase  rather  than  remedy  the 

'  evils  complained  of. 

When  an  improvement  is  projected,  the  bars  must  be  looked  upon  as 
dams  and  treated  accordingly,  it  being  borne  in  mind  that  it  is  better 
not  to  increase  the  actual  flow  over  the  dam,  but  rather  to  decrease  its 
>Ti(Ub  and  increase  its  depth,  the  flow  of  water  remaining  the  same. 
When  properly  done,  this  need  not  disturb  the  normal  state  of  affairs, 
vhile  it  will  afford  to  navigation  all  the  facilities  required.  Should, 
however,  ill  judged  measures  result  in  drawing  down  the  level  too 
rapidly,  it  will  be  found  that  other  bars,  which  had  before  been  too 
deeply  submerged  to  attract  attention,  will  now  be  sufficiently  near  the 
surface  to  become  obstructions  in  their  turn,  and  to  require  works  for 
their  removal.  • 

Tbe  persistency  of  the  principal  bars  is  remarkable ;  indeed,  it  is  prob- 
able that  many  of  them  are  only  disturbed  by  the  exceptionally  great 
floods  which  occur  at  long  intervals,  and  generally  cause  great  changes 
throughout  the  whole  length  of  tbe  river.  This  persistency  can  only  be 
accounted  for  by  the  sifting  process  before  alluded  to.  Every  minor 
flood  sweeps  out  the  lighter  portions,  leaving  the  heavier  ones  behind, 
and  as  this  occurs  year  after  year,  it  follows  that  the  solidity  of  the  bars 
DiiMt  constantly  increase,  with  the  results  stated  above. 

The  fact  that  these  bars  remain  in  one  place  does  not  conflict  with 
the  general  motion  of  the  sand-waves,  as  the  latter  are  formed  of  the 
loose  materials  lying  along  the  points,  or  in  the  pools,  and  which  receive 
constant  additions  every  year  from  the  caving  of  banks  and  the  influx 
of  the  tributary  streams.  The  permanent  bars  are  deeply  buried  under 
this  flood  of  sand,  whose  waves  move  on  their  conrse  above  them  ;  it  is 
only  when  the  river  has  fallen  considerably  that  their  location  begins  to 
be  apparent.  The  first  motion  of  the  sand- waves,  caused  by  a  rise.  Alls 
up  all  inequalities  in  the  bed  of  the  river  behind  the  main  bars,  and  even 
the  beds  of  the  pools  are  greatly  raised. 

It  is  always  found  that,  during  every  low- water  season,  a  limited  num- 
ber of  bars  show  consideriglbly  less  depth  of  water  than  the  others,  and 
beuce  form  the  gauge  to  which  navigation  must  adapt  itself. 

As  far  as  my  experience  goes,  this  is  always  due  to  local  causes,  as 
examination  reveals  the  presence  of  an  undue  amount  of  gravel  or  other 
heavy  deposit  occupying  not  only  the  site  of  the  high-water  channel, 
but  that  of  the  low-water  channel  al::0.  This  rule  I  believe  to  be  inva- 
riable, and  I  regard  the  proper  apprehension  of  it  to  be  of  the  greatest 
importance. 

Where  bluffs  are  near  the  river  much  gravel  is  bronght  in  by  small 

creeks,  and  such  localities  are  almost  always  troublesome^especially  if 

they  be  near  the  mouth  of  some  tributary  which  is  liable  to  bring  iu 

considerable  sediment. 

Oo  the  Lower  Mississippi  this  cause  is  not  of  frequent  occurtv^wc^e^^ 
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but  it  is,  nevertheless,  gravel  in  the  low* water  chaDDel  which  causes 
the  trouble.  I  account  for  this  uulooked-for  deposit  as  follows:  in  the 
constant  changes  which  have  been  going  on  in  the  river,  it  has  frequently 
happened  that  a  combination  of  circumstances  has  directed  the  ordinary 
and  low-water  channels  of  the  river  over  ground  which  had  formerly 
been  occupied  only  at  high  water,  and  in  such  cases  great  beds  of  gravel, 
due  to  old  Hoods,  are  uncovered,  either  on  the  banks  or  in  the  bed  of  the 
stream,  and  being  washed  into  the  low-water  channel,  retard  the  proc- 
ess of  cutting  out,  besides  producing  other  complications. 

Another  agency  must,  however,  be  noted  here:  As  already  stated,  the 
sand- waves  move  on,  irrespective  of  the  permanent  bars  below  them, 
and  it  niay,  and  quite  often  does,  happen  that  a  large  wave  may  stop  on 
one  of  these  bars  when  the  river  falls ;  when  this  occurs  the  crest  ot  the 
bar  is  of  course  much  raised  above  its  usual  height,  and  it  will  become 
a  prominent  obstruction  for  the  time  being.  As  a  general  rule  the  next 
flood  removes  it,  although  in  some  special  instances  several  seasons  have 
been  required  for  the  purpose.  When  an  engorgement  of  this  kind 
takes  place  at  a  bar  which  would  be  troublesome  under  any  circum- 
stances, the  effect  is  very  marked,  the  ponding  back  of  the  water  ex- 
tending over  very  great  distances.  Thus,  in  the  low-water  season  of 
1871,  the  bar  at  Turkey  Island,  about  sixty  miles  below  Saint  Louis 
Mas  gorged  in  this  manner,  giving  only  4  teet  available  depth,  with  a 
very  changeable  channel.  The  water  was  so  backed  up  that  the  gauge 
at  Saint  Louis  read  5  feet  above  low  water^ although  at  all  other  |K>ints 
along  the  river  below  the  bar  it  seeAied  to  be  at  its  lowest  stage.  Tbe 
bad  bars  between  Saint  Louis  and  Turkey  Island  never  had  less  than 
7  feet  of  water  over  them  while  this  gorge  lasted,  whereas  their  depth 
the  next  year  was  less  than  4  feet.  During  the  same  season  Reeve's 
Bar,  just  below  Memphis,  was  gorged  in  a  similar  manner,  with  a  chan- 
nel-depth never  exceeding  4^  feet,  and  in  consequence  the  bars  between 
Memphis  and  Cairo  gave  not  less  than  6  feet  of  water  instead  of  4^  feet, 
which  is  to  be  expected  under  ordinary  circumstances. 

In  all  cases  of  bars  which  are  habitually  bad  we  fiud  an  unusual  width 
of  river.  This  is  due  to  the  action  of  the  gravel-deposits  before  men- 
tioned, by  which  the  low-water  current  is  directed  against  the  banks, 
rapidly  eroding  them,  and  the  channel  being  already  choked  with  sand 
keeps  constantly  shifting,  while  the  current  attacks  both  shores  indis- 
criminately. In  this  way  a  great  width  is  soon  attained,  and  the  regular 
bar-formation  is  entirely  broken  up.  The  gravel  and  other  heavy  ma- 
terials brought  down  by  the  flood-current  are  deposited  without  order 
or  regularity,  and  as  the  great  width  of  the  river  reduces  the  current- 
velocity,  deposits  of  gravel,  &c.,  arriving  from  above,  are  stopped  in 
these  wide  reaches,  as  the  current  is  not  strong  enough  to  keep  them  in 
motion.  By  the  shifting  action  before  mentioned  the  lighter  materials 
are  swept  away,  while  the  heavy  ones  remairf,  and  they  are  frequently 
distributed  across  the  whole  width  of  the  bed ;  the  low- water  discharge 
is  obliged  to  force  its  way  through  these  heavy  deposits,  the  result  being 
a  very  shallow  channel,  uncertain  in  location  and  constantly  shifting. 

In  cases  like  this,  the  obvious  method  of  improvement  needed  is  to  re- 
store as  much  as  possible  the  curved  channel-way,  which  alone  secures 
))ermanence  or  regularity  of  action,  as  by  this  means  the  high-water 
channel  will  be  separated  from  that  of  low  water,  and  will  be  at  liberty 
to  deposit  its  gravel,  &c,  where  it  will  do  no  harm.  Tbe  width  of  the 
stream  must  at  the  same  time  be  reduced  to  its  usual  amount,  and  the 
reach  may  also  require  to  be  shortened,  so  as  to  increase  tbe  slope  and 
velocity  to  the  proper  extent.    It  is  quite  probable,  too,  that  in  a  case 
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of  this  kind,  dredging  on  the  line  of  the  proposed  low-water  channel 
would  be  highly  beneticial,  as  it  woald  hasten  the  cutting-oat  of  this 
channel,  and  lessen  the  danger  of  the  cnrrent  seeking  some  easier  bat 
less  desirable  outlet  than  the  one  selected. 

It  is  frequently  asserted,  and  no  doubt  with  truth,  that  navigation  on 
these  streams  is  constantly  and  steadily  deteriorating ;  this,  it  is  stated, 
is  due  to  the  fact  that  the  floods  are  more  violent,  and  of  shorter  dura- 
tion than  formerly,  tlie  reason  being  that  owing  to  the  great  increase  in 
the  extent  of  land  under  cultivation,  the  rain-water  falling  on  it  is  at 
once  absorbeil,  and  8|>eedily  finding  its  way  into  the  river  runs  o9'  and 
is  lost.  Before  the  ground  was  cultivated  the  tough  prairiesod  was 
almost  impervious  to  water;  hence  the  rain-fall  was  stored  up  on  the 
surface,  and  was  only  draincil  off  by  degrees.  The  floods  were,  there- 
fore less  violent  and  of  longer  duration  than  at  present. 

But  this  is  not  the  whole  trouble.  Violent  freshets,  as  has  already 
been  explained,  bring  down  greater  masses  of  sediment  and  cause 
greater  erosion ;  the  wash  of  steamboat- wheels,  and  the  many  influences 
which  men  exert  upon  these  rivers,  also  cause  a  great  increase  in  the 
rate  of  bank-erosion,  both  on  the  tributaries  and  on  the  main  stream. 
From  all  these  causes  it  follows  that  the  amount  of  sediment  yearly 
poured  into  the  Mississippi  is  steadily  becoming  greater,  and  tbe  depth 
on  tbe  bars  is  decreasing.  Many  persons  have  inferred  that  there  is 
even  danger  of  the  stream  raising  its  bed,  but  tbis  apprehension  seems 
to  be  without  foundation ;  for  as  long  as  the  banks  offer  so  little  resist- 
ance the  stream  has  no  difficulty  in  obtaining  all  the  channel- way  needed, 
and  hence  no  rise  in  the  level  of  water-surface  is  likely  to  occur;  it  has 
to  destroy  the  banks,  leaving  tbe  heavy  deposits  of  tbe  bed  untouched. 
From  this  action  results  a  great  increase  of  width,  and  the  depth  must 
be  reduced  in  like  proportion,  owing  to  the  decrease  in  scouring  force; 
moreover,  the  bed  being  wider,  the  channel  is  not  forced  to  one  definite 
location,  but  has  unchecked  opportunity  for  annoying  changes. 

Within  the  foemory  of  living  pilots  the  shoal  water  has  extended  down 
from  Plum  Point,  one  hundred  miles  above  Memphis,  to  Lake  Provi- 
dence, fifty  miles  above  Vicksburg,  a  total  distance  of  four  hundred  and 
fifty  miles;  and  as  these  disturbing  causes  will  act  with  more  vigor 
every  year,  it  is  time  that  we  should  fairly  face  and  realize  the  fact  that, 
Qnless  speedily  checked,  there  are  natural  causes  at  work  which  will 
^^entaally  destroy  the  navigability  of  the  Mississippi  and  its  tributary 
streams. 

From  what  has  been  said  it  may  be  readily  inferred  that  a  wholesale 
revetment  of  the  Mississippi  banks  would  entail  the  gravest  conse- 
Queoces;  the  bed  would  infallibly  be  raised  by  the  accumulation  of 
(leposits,  and  disastrous  inundations  would  result. 

The  influx  of  sand  from  above  must  first  be  stopped,  then  the  river 
will  have  a  chance  to  clear  itself,  and,  as  its  width  contracts,  the  shores 
cau  be  revetted  to  prevent  any  further  injurious  changes. 

Before  entering  on  the  subject  of  improvement,  however,  it  will  be 
well  to  describe  briefly  the  manner  in  which  boats  usually  run,  either 
from  convenience  or  necessity,  as  this  must  necessarily  have  an  impor- 
tant bearing  on  the  subject. 

During  extreme  flood-stages  the  bars  are  deeply  submerged,  and  the 
current,  as  before  stated,  approximates  in  direction  very  nearly  to  the 
shape  of  the  river.  Down-stream  boats  run  pretty  nearly  in  mid-stream, 
occasionally  nearing  the  bend  shore  when  the  curvature  is  considerable. 
Up-stream  boats,  however,  keep  as  near  the  points  as  possible  at  this 
stage,  and  also  use  the  chutes,  for  although  they  meet  a  stronger  current 
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tbe  distance  saved  is  so  ^reat  as  to  compensate  for  the  disadvantage  of 
additional  resistance.  As  the  water  falls  the  chutes  soon  get  too  shoal 
for  safe  navigation,  and  the  water  begins  to  draw  away  from  the  points 
and  into  the  bends;  downstream  boats  then  have  to  ran  the  concave 
shores  or  bends,  but  upstream  boats  keep  up  over  the  bars  as  long  as 
it  is  safe  to  do  so.  Finally,  the  water  begins  to  pond  up  behind  the  bars, 
and  the  depth  on  the  crest  decreases  until  a  breach  is  formed,  or,  as 
tbe  pilots  say,  'Hhe  bar  cut  out,"  and  through  this  gap  both  up  and 
downstream  boats  must  pass,  and  as  the  water  continues  to  fall  this 
cut  fills  up,  and  after  a  time  another  one  forms,  bat  higher  up  stream, 
and  generally  of  less  depth.  This  process  is  usually  repeated  several 
times,  till  finally  the  channel  may  lead  square  across  the  stream,  and 
be  neither  wide  enough  nor  deep  enough  for  the  wants  of  navigation. 
Such  is  the  usual  programme,  which,  however,  may  be  considerably 
varied. 

The  cutting-out  process  explains  the  anomalous  fact  that  the  river 
may  fall  considerably  with  decided  advantage  to  navigation,  while  a 
rise  may  produce  diametrically  opposite  results  by  filling  up  the  cuts 
through  the  bars,  without  giving  depth  enough  to  go  over  them.  Occa- 
sionally, however,  the  river  falls  so  low  as  to  be  utterly  unable  to  maintain 
a  channel,  and  in  this  case  a  small  rise  generally  does  much  good  by 
increasing  the  volume  of  discharge  and  cutting  out  a  good  channel 
through  the  bars  ;  but  to  effect  this  it  must  not  of  course  be  high  enough 
to  flow  over  them. 

A  long  stand  at  one  stage  is  also  advantageous,  as  it  gives  time  for 
the  water  to  concentrate  and  gradually  to  cut  out  a  channel. 

Such  being  the  principal  facts  observed,  it  remains  only  to  consider 
the  principles  upon  which  an  improvement  should  be  based. 

It  must  first  be  laid  down  as  a  cardinal  principle  that  no  work  should 
be  allowed  which  will  interfere  with  the  present  navigation.  As  boats, 
during  high  stages  of  water,  depend  upon  the  use  of  the  various  chutes 
and  other  similar  channels,  as  an  important  means  of  saving  distance, 
it  would  manifestly  be  improper  to  project  any  works  which  would  pre- 
vent this  use,  except  in  cases  of  absolute  necessity,  and  it  is  thought  that 
such  cases  will  be  very  rare. 

As  I  have  endeavored  to  show,  the  small  depth  on  the  bars  is  due  to 
the  reduction  in  velocity  and  scouring  power  which  follows  a  diminu- 
tion of  tbe  discharge ;  hence  it  follows  that  the  remedy  should  consist 
in  increasing  the  velocity  to  the  extent  necessary  to  accomplish  the  work 
desired. 

No  matter  how  low  the  Mississippi  may  be,  there  is  always  a  sufficient 
amount  of  water  passing  to  form  and  maintain  a  channel  of  the  width 
and  depth  deemed  necessary  for  the  wants  of  navigation,  but  this  water 
is  scattered  over  so  wide  a  channel  that  its  capacity  for  work  is  nowhere 
utilized.  It  therefore  follows  that,  by  a  proper  amount  of  contraction 
applied  to  this  wide,  shallow  chanuel-w*ay,  tbe  volume  of  water  can  be 
so  far  concentrated  as  to  furnish  the  scouring  power  needed. 

It  must  be  remembered  that  all  channels  through  tbe  bars,  whether 
natural  or  artificial,  will  be  filled  up  when  the  sand-waves  begin  to  move. 
The  tardiness  with  which  they  again  form  naturally  is  the  great  impe« 
diment  to  navigation,  and  the  object  of  any  works  of  improvement  must 
be  to  hasten  and  direct  this  process,  so  that  the  channel  will  always  be 
found  in  the  same  location,  will  be  formed  promptly,  and  will  furnish 
the  depth  deemed  necessary  for  navigation. 

From  what  has  been  said  before  regarding  the  distribution  of  the 
materials  moved  by  tbe  water,  it  must  be  evident  that  some  portions  of 
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tbe  bars  will  offer  far  more  resistance  to  erosion  than  others,  and  as 
tbe^e  ))oints  are  to  be  found  in  the  high-water  channel  or  channels,  it 
woald  therefore  seem  a  matter  of  common  prudence  to  av^oid  these  chan- 
nels, Id  order  to  lessen  the  labor  imposed  upon  the  works  of  improve- 
ment. If  these  works  are  so  planned  as  to  direct  the  new  channel  to  a 
point  known  to  be  in  the  line  of  high-water  deposits,  the  work  of  pro- 
limioarv  excavation  will  be  manifestly  far  more  difficult  than  if  lighter 
materials  only  were  to  be  moved;  and,  moreover,  each  flood  will  fill  up 
tbe  new  channel  with  these  same  heavy  deposits,  which  must  so  often  be 
removed. 

It  should,  therefore,  be  laid  down  as  a  general  rule,  that,  in  the  im- 
provement of  these  rivers,  the  artificial  channels  should  never  coincide 
witb  those  of  high  water,  unless  the  special  advantages  to  be  gained  are 
SQch  as  to  balance  tbe  enormously  increased  expense  and  risk.  It  is 
not,  of  course,  meant  by  this  that  the  artificial  channels  should  be  made 
as  indirect  as  is  frequently  the  case  when  formed  naturally;  the  increased 
scooring  force  due  to  the  works  of  improvement  will,  as  a  general  rule, 
render  this  unnecessary,  and  there  is,  of  course,  opportunity  in  this,  as 
in  most  other  tilings,  for  the  exercise  of  good  judgment. 

Having  settled  the  direction  of  the  new  channel,  the  next  thing  is  to 
determine  its  dimensions,  which  should  not  be  unnecessarily  great,  lest 
the  pool  above  be  drained  off  too  rapidly.  A  sate  rule  to  follow  is  to 
80  proportion  the  opening  that  the  total  discharge  over  the  bar  may  not 
be  increased  by  the  works  of  improvement,  or,  in  other  words,  a  suffi- 
cient portion  of  the  water  flowing  over  the  bar  must  be  cut  off,  and 
be  made  to  flow  through  the  bir  and  on  the  line  selected. 

The  works  necessary  to  accomplish  this  purpose  will  consist  of  dikes, 
built  oat  from  one  or  both  shores. 

Where  several  channels  exist,  one  or  more  may  be  closed  by  dams,  and 
tliis method,  where  practicable^  has  many  advantages;  it  allows  both 
ends  of  the  dike  to  be  secured  ;  whereas  in  an  ordinary  spurdike  only 
the  shore-end  has  tbis  advantage,  and  in  general  the  work  of  construc- 
tion will  be  much  easier.  " 

In  deciding  which  channel  to  close,  it  is  only  necessary  to  find  and 
choose  those  through  which  the  flood- waters  pass.  As  I  have  previously 
stated,  these  channels  are  generally  only  navigable  at  high  water;  they 
»re  filled  with  the  heavy  deposits  of  that  stage,  and  should,  therefore, 
^Ivaysbe  closed  in  preference  to  the  others.  In  some  instances  there 
^ill  be  but  little  choice  in  this  respect,  and  when  this  is  the  case,  the 
channel  offering  the  best  general  advantages  may  be  left  open. 

The  height  given  the  dikes  will  depend  upon  the  work  expected  ot 
them.  They  should  obviously  be  kept  as  low  as  possible,  both  from 
iDotives  of  economy,  and  in  order  to  impede  the  flood-discharge  as  little 
»8  possible.  This  matter  also  affects  navigation  very  materially,  espe- 
cially where  any  of  the  minor  channels  are  closed  ;  as  these  are  navi- 
gated np  stream  at  high  water,  or  in  fact  whenever  there  is  enongh 
**iter  to  admit  a  boat,  it  follows  that  any  works  erected  in  them  should 
interfere  as  little  as  possible  with  up  stream  navigation. 

A  certain  height  is,  however,  necessary,  in  order  that  the  dike  or  dam 
Diay  begin  to  deflect  the  water  in  the  desired  direction  before  its  volume 
sod  scouring  capacity  are  too  much  diminished;  and  I  think  that  a 
Jicight  of  10  feet  above  extreme  low  water  will  probably  be  sufficient 
^orthis  purpose,  while  the  injury  to  navigation  will  be  small. 

The  precise  manner  of  constructing  these  dikes  must  be  largely  a  mat- 
ter of  experiment.  They  will  usually  have  to  be  built  on  sand  or,  at 
best,  gravel,  and  must  therefore  have  a  broad  bed  of  brush,  to  prevent 
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them  from  sinking;  above  this,  the  dike  should  be  composed  of  layen 
of  brush,  weighted  down  with  broken  stone.  The  root  of  the  dike,  thai 
is,  its  junction  with  the  bank,  must  be  well  secured,  to  prevent  the  watei 
from  getting  around  it. 

In  some  cases  it  is  thought  that  training-dikes  may  be  needed  to  de 
fleet  the  high-water  discharge  from  that  |>ortiou  of  the  river-bed  thi*ough 
which  it  is  desirable  to  cut  the  low- water  channel ;  these  works  will  be 
more  costly  ami  difficult  of  maintenance  than  those  already  mentioned, 
but  the  metho<l  of  construction  will  be  the  same.  They  should  only  be 
resorted  to  where  it  is  absolutely  necessary. 

In  order  to  hasten  or  assure  the  formation  of  the  new  channels  on  the 
selected  lines,  dredging  will,  in  some  cases,  be  of  service,  and  this  will 
especially  be  the  case  where  it  is  necessary  to  take  the  channel  through 
a  bed  of  heavy  deposits.  These  may  be  dredged  out  to  advantage,  for, 
if  the  contracting  or  training  dikes  are  properly  located,  they  will  not  be 
likely  to  deposit  again ;  but  it  must  be  distinctly  understood  that  the 
dredging  recommended  is  only  conditional  upon  the  erection  of  the  othei 
works.    Without  them  it  would  be  of  no  service  whatever. 

In  order  to  prevent  injurious  changes  of  channel  which  might  destroy 
the  effect  of  existing  works  or  necessitate  the  eonstructi6u  of  additional 
ones,  a  large  extent  of  bank  must  be  protected,  and  this  item  will  be  b^ 
far  the  most  expensive  and  the  most  difficult  portion  of  the  improve 
ment.  The  great  height  of  the  banke,  the  depth  of  the  water,  and  the 
treacherous  nature  of  the  banks  themselves,  all  combine  to  form  a  prob 
lem  exceedingly  difficult  of  solution.  Either  a  succession  of  stone  dikec 
or  a  continuous  stone  revetment  may  be  used  ;  both  are  very  costly,  the 
latter  the  most  so,  more  especially  as  all  the  stone  required  will  have  to 
come  from  the  Ohio  or  Upper  Mississippi.  Experiment  may  determine 
some  cheaper  material  or  combination  of  materials,  and  it  is  very  desira- 
ble that  such  should  be  the  case. 

Finally,  the  security  of  navigation  demands  the  removal  of  the  snags 
and  wrecks  which  incumber  the  bed  of  the  river. 

The  removal  of  snags  is  a  work  of  indefinite  duration,  and  a  fleet  of 
boats  must  always  be  kept  up  for  that  purpose. 

The  removal  of  wrecks,  although  a  good  deal  akin  to  the  former,  is 
nevertheless  a  work  of  far  less  extent,  and  may  be  completed  in  a  few 
seasons.  Special  machinery  is,  however,  required,  and  a  boat  shouhl  be 
properly  fitted  up  for  this  special  service,  and  be  kept  at  work  until  the 
wrecks  are  all  removed. 

SPECIAL  DESCRIPTION. 

Having  now  given  a  description  of  the  general  characteristics  of  the 
river  and  of  the  causes  operating  to  the  prejudice  of  navigation,  I  shall 
describe  as  briefly  as  possible  those  places  of  difficult  navigation  which 
give  less  than  10  feet  water  at  all  stages.  They  are  arranged  in  the 
order  in  which  they  are  met  with  after  leaving  Cairo,  and  their  approxi- 
mate distance  from  that  place  is  also  given. 

Wolf  Inlandy  thirty  miles  from  Cairo,  and  just  helow  Columbus^  Ky. — 
This  island  divides  the  river  into  two  channels,  of  which  the  left-hand 
one  only  is  generally  used.  The  right-hand  channel  is  only  available 
during  high  water.  Just  above  here  are  bluff's,  and  the  river  is  unusually 
narrow  and  deep.  The  washings  from  the  bluff  have  obstructed  the 
channel  below  to  some  extent,  and  have  caused  an  undue  erosion  of  the 
banks,  thereby  widening  the  river  and  shoaling  it.  Least  depth  of  watet 
8  feet. 
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VhillipiPs  Bar  ^fifty-seven  miles  from  Cairo^  and  five  miles  below  the  foot  oj 
hland  No.  8  (Sketches  Nos.  1  and  2). — Tbis  sboal  is  probably  caused  by 
gravel  from  the  Hickman  Blaffs,  which  is  washed  down  tbrou^h  tbe 
cbate  of  Island  No.  8.  As  is  usaal  in  snch  cases,  the  width  of  the  river 
has  been  greatly  increased  by  bank-erosion,  which  in  this  instance,  how- 
ever, seems  to  have  been  beneficial,  by  enabling  the  low-water  channel 
to  avoid  the  gravel  deposits,  in  1863  the  channel  led  from  Sbotwell 
field  to  Phillips's  hoase,  directly  through  the  gravel-bar,  and  the  depth 
at  low  water  was  only  4  feet  2  inches.  It  is  now,  however,  below  this 
bar,  and  the  depth  has  not  for  some  years  been  less  than  7  feet,  and  there 
will  probably  be  no  further  trouble  till  the  advance  of  the  gravel  shuts 
out  the  present  channel  also. 

hland  No.  10,  sixty-seven  miles  from  Cairo. — The  river  here  is  very 
wide,  and  the  bed  is  much  obstructed  by  wrecks.  Owing  to  these  causes 
the  channel  is  shifting,  and  gets  down  to  8  feet.  The  banks  throughout 
the  beud  above  are  caving  very  badly,  thus  adding  to  the  trouble 
below. 

New  Madrid^  eighty  miles  from  Cairo, — In  the  bend  below  town,  just 
above  Dr.  Martin's  (Sketch  No.  3),  the  river  is  much  obstructed  by  rack- 
heaps,  and  the  hulls  of  steamboats  that  have  been  wrecked  on  tbem.  The 
depth  of  water  at  low  stages  is  1  feet. 

Point  Pleasant^  eighty-seven  miles  from  Cairo  (Sketches  Noa.  3  and  4). — 
This  is  one  of  the  habitually  bad  places.  The  river,  as  will  be  seen,  is 
nearly  double  its  usual  width,  and  the  bed  is  covered  with  gravel  de- 
posits. This  gravel  is  probably  due  to  old  changes  in  the  river,  as  it  is 
kiiowQ  that  several  islands  have  been  lost  sight  of  in  this  neighborhood, 
aud  it  is  quite  possible  that  the  present  channel  leads  through  some  of 
the  old  high- water  deposits.  As  might  be  expected  from  its  general 
characteristics,  the  channel  at  low  water  is  shifting  and  uncertain.  It 
generally  gets  down  to  6  feet,  and  has  been  as  low  as  4^  feet. 

Tiptonville^ninety  one  miles  from  Cairo  (Sketch  No.  4). — ^The  river  here 
is  also  very  wide,  and  the  channel  is  somewhat  shifting.  It  gets  down 
toSfeet. 

Head  of  Island  No.  16,  one  hundred  and  sixteen  miles  from  Cairo 
(Sketch  No.  5). — The  river  here  spreads  out  to  a  width  of  one  and  one- 
half  miles,  and  is  proportionately  shoal.  There  are  two  low- water  chan- 
nels, as  indicated,  which  have  about  the  same  depth  of  water.  There 
are  very  extensive  rack-heaps  in  the  river  opposite  Bell's  Point,  which, 
bj  deflecting  part  of  the  water  toward  the  Tennessee  shore,  may  have 
caused  the  trouble  here.    The  low-water  channel  depth  is  6  feet. 

hhxnd  No.  18,  on^  hundred  and  twenty  six  miles  from  Cairo. — There  are 
three  channels  here,  although  only  the  extreme  left-hand  one  is  now 
generally  used.  The  best  water  is  sometimes  in  one,  sometimes  in 
another,  and  the  least  depth  is  8  feet. 

Island  yo.  21,  one  hundred  and  thirty  six  miles  from  Cairo, — There  are 
two  channels  here.  The  right-hand  one  alone  is  used.  It  is  a  good  deal 
obstructed  by  wrecks,  which  have  caused  the  formation  of  a  large  bar 
along  the  Missouri  shore,  above  Mrs.  Hickman's.  The  channel  goes  out- 
side of  this  bar  and  gets  down  to  7  j  feet. 

Head  of  Island  No»  26,  one  hundred  and  fifty  two  miles  from  Cairo, — 
Biver  wide  and  channel  somewhat  shifting  ;  sometimes  becomes  trouble- 
some, but  the  usual  depth  of  late  has  not  been  less  than  9  feet. 

Plum  Point. — Sketches  Nos.  6,  7,  and  8  show  the  river  around  Plum 
Point,  which  has  always  been  regarded  as  the  worst  place  on  the  river. 
The  length  of  this  reach,  which  extends  from  foot  of  Island  No.  26  to 
tbe  head  of  the  bluffs  at  Fort  Pillow,  is  twenty  miles.    The  width  of  the 
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river  varies  from  one  to  tbree  miles,  aud  there  are  several  islands  and 
many  immense  sand-bars  which  are  dry  at  low  water.  This  reach  ex- 
emplifies in  the  fullest  manner  the  troubles  attendant  on  excessive  width, 
which  have  been  described  in  a  previous  portion  of  this  report.  The  low- 
water  channel  may  be  fonnd  anywhere  between  the  two  banks;  it  is  con- 
stantly shifting  aud  is  often  much  divided.  The  bed  of  the  river  has 
become  a  receptacle  for  the  gravel  carried  by  the  current  at  high  v/ater, 
and  the  incessant  erosion  of  the  banks  tends  to  keep  up  this  bad  state 
of  affairs.    The  improvement  of  this  place  will  require  careful  study.* 

Foot  of  Island  No.  26,  one  hundred  and  fifty-seven  miles  from  Cairo 
(Sketch  No.  6). — This  is  the  first  crossing  in  Plum  Point  lieacb,  and  is 
liable  to  change  slightly.    It  gets  down  to  5^  feet 

The  next  crossing,  Fletcher^s  (Sketch  No.  7),  is  changeable,  and  some- 
times shoal.  At  present,  it  leads  very  squarely  across  the  river,  but^ 
gives  lOJ  feet. 

JElmot  Crossing  (Sketch  No,  7),  the  next  below  Fletcher's,  is  also 
changeable,  but  at  present  gives  12  feet. 

Foot  of  Island  No.  30,  one  hundred  and  sixty  six  miles  below  Cairt^ 
(Sketch  No.  7). — This  is  the  next  crossing  below  Elmot's.  It  is  very^ 
changeable  and  generally  very  shoal,  often  giving  les»  than  5  feet. 

Osceola^  one  hundred  and  seventy  mites  from  Cairo  (Sketch  No.  7). — Tlii^ 
is  next  below  the  previous  crossing,  and  has  the  same  characteristic^^ 
and  depth.    The  last  crossing  in  this  reach,  that  at  the  foot  of  Bullertom^ 
tow-head  (Sketch  No.  8),  is  also  frequently  very  changeable.    Just  now 
it  is  comparatively  good. 

Island  No.  34,  one  hundred  and  eighty  four  miles  from  Cairo. — There  ar^ 
two  channels  here,  but  the  one  down  the  chute  is  the  best,  and  is  noi^ 
alwpys  used.    It  gets  down  to  8  feet. 

DeviVs  ElboWjttco  hundred  and  fifteen  miles  from  (7airo  (Sketch  No.  9). — 
The  channel  has,  for  many  years,  been  down  the  chute  of  Island  No.  37. 
This  has,  however,  caused  gravel-bars  in  the  old  channel  to  produce  aa 
undue  erosion  of  the  banks  below  the  island. 

The  crossing  from  the  foot  of  the  chute  to  Sexton's  gets  down  to  6 
feet;  the  lower  crossing  from  Point  Able  to  Charley  Morris's  gets  dowu 
to  8  feet. 

Tins  portion  of  the  river  is  extraordinarily  crooked,  and  the  bends 
have  become  so  long  that  they  all  have  a  tendency  to  fill  up,  the  chutes 
thus  becoming  the  main  channels.  As  an  example,  Sketch  No.  10  shows 
Brandywine  Bend,  the  next  below  Devil's  Elbow. 

Fogleman's  Chute,  generally  known  as  the  Outlets,  will,  it  is  thought, 
become  the  main  channel  before  many  years. 

Island  No,  40,  two  hundred  and  thirty  four  miles  from  Cairo  (Sketch 
No.  11). — The  bend  here  is  also  very  long,  but  there  will  probably  be  no 
change  of  channel  until  one  occurs  above.  The  chute  is  now  dry  at  the 
head  in  low  water.  Above  Redman's  Point  the  river  is  very  wide,  and 
there  are  two  low-water  channels.     Doi)th  of  water,  6  feet. 

Just  below  Memphis  lies  President's  Island,  at  the  foot  of  which  there 
are  some  very  troublesome  shoals.  These  are  illustrated  by  sketches 
Nos.  12,  13,  and  14.  They  are,  I  think,  due,  without  any  doubt,  to  the 
great  masses  of  gravel  which  have  been  washed  out  of  the  bluffs  at 
Memphis.  The  natural  route  for  this  gravel  has  been  down  the  chute 
of  President's  Island,  but  enough  has  been  deposited  on  the  bar  at  its 
head  to  keep  up  a  rapid  extension  of  the  bend,  which  is  still  going  on. 
The  gravel  which  passes  dowu  the  chute  is  deposited  in  large  masses  on 
the  bed  of  the  river,from  the  foot  of  President's  Islaud  to  the  head  of  Cow 
lalaui).  No.  47,  and  it  is  almost  impossible  for  the  low-water  current  to 
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excavate  a  channel  tbroagh  it.  There  is  a  good  deal  of  water  goes  down 
the  chute  at  low  stages,  which  might  be  cat  off  and  sent  down  the  bend, 
to  assist  in  maintaining  a  channel  through  the  gravel,  bat  this  will 
necessitate  reveting  the  shores  of  the  bend,  which  are  already  caving 
badly.  Deflecting  dikes  below  may  also  be  necessary ;  but  the  main 
point.  I  think,  will  be,  flrst,  to  dredge  a  deep,  wide  channel  throagh  the 
gravel,  and  then,  if  need  be,  to  construct  additional  works  to  assist  in 
keepiog  this  channel  open.    The  first  of  these  shoals  is  at  the — 

Foot  of  President's  Island^  two  hundred  and  fifty  seven  miles  from  Cairo  j 
and  eight  miles  from  Memphis  (Sketch  No.  I'S). — This  crossing  gets 
down  to  6  feet.    The  next  one  is  at — 

Reeves  Bar^  two  hundred  and  fifty  nine  miles  from  Cairo  (Sketches  Nos. 
13  and  14). — This  is  the  worst  of  all,  as  it  gets  down  to  4^  feet,  and  the 
channel  is  constantly  changing. 

Horn  Lakey  two  hundred  and  sixty-one  miles  from  Cairo, — This  is  the 
lowest  of  these  cross^ings ;  it  is  also  changeable,  and  at  times  quite  shoal ; 
of  late  the  least  depth  has  been  7^  feet. 

Earklerodes^  two  hundred  and  seventy  six  miles  from  Cairo, — Gets  down 
to  9  feet. 

Commerce^  two  hundred  and  eighty-seven  miles  from  Cairo. — Gets  down 
to  8  feet. 

Below  here  the  cut-off  of  last  summer  has  completely  ansettled  the 
channel  as  far  down  as  Bordeaux  Chute. 

Sketch  No.  15  is  appended  to  illustrate  what  has  been  previously  said 
regarding  the  method  of  formation  of  islands.  This  sketch  shows  the 
catroff  formed  below  Commerce  last  summer,  which  cut  off  Council  Bend 
and  made  an  island  of  Linwood  Point.  At  the  lower  end,  it  shows  an 
iustance  of  the  successive  formation  of  islands  outside  of  a  point  which 
accompanies  the  extension  of  a  bend.  This  formation  is  a  very  old  one, 
being  shown  on  the  maps  of  1821  substantially  as  it  is  today,  but,  with- 
in a  few  years,  the  elongation  for  the  given  slope  having  become  exces- 
sive, Walnut  Bend  filled  ap,  and  the  main  channel  is  now  down  Bor- 
deaux Chute.  It  seems  quite  probable  that  if  the  cut-off  at  Commerce 
had  occurred  earlier,  this  change  mi^ht  have  been  at  lea^t  deferred,  and 
it  still  remains  to  be  seen  how  the  channel  here  will  ultimately  be 
affected  by  the  change  above.  If  the  tilling  up  of  Walnut  Bend  had 
not  been  so  far  advanced,  there  would,  I  think,  be  little  doubt  that  it 
would  have  been  reopened  by  this  change,  but,  as  it  is,  the  lost  length 
will  perhaps  be  more  easily  regaineil  by  erosion  elsewhere. 

^Up  Island^  three  hundred  and  eleven  miles  below  Cairo  (Sketch  No. 
16).— The  river  here,  as  shown,  is  very  wide;  the  channel  is  shifting,  and 
gets  down  to  5  feet. 

Shoo  fly  Bar:,  three  hundred  and  fifteen  miles  below  Cairo  (Sketches 
No8.  IG  and  17). — This  is  a  very  bad  place.  The  river  is  exceedingly 
wide,  and,  as  usual,  a  gravelly  bed  and  shifting  channel  are  the  results. 
There  are  deposits  of  gravel  along  the  shores,  and  as  a  good  many 
changes  are  known  to  have  taken  place  in  this  neighborhood,  it  is  quite 
possible  that  the  trouble  here  may  have  originated  with  some  of  the  de- 
posits in  the  old  high- water  channels.  Be  that  as  it  may,  the  present 
<^Ddition  of  affairs  is  such  that  further  deterioration  may  be  looked  for, 
all  the  causes  being  at  work  which  have  already  been  adverted  to  in 
general  terms,  and  also  described  as  in  action  at  Flum  Point.  The  low- 
^ater  depth  is  5  feet. 

^Sekna^  three  hundred  and  twenty-nine  miles  from  Cairo  (Sketches  Nos. 
^^  18,  and  19). — We  have  here  a  wide  and  comparatively  straight  reach 
^^  river,  extending  from  the  mouth  of  the  Saint  Francis  to  the  toot  of 
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Montezuma  Tow-head.  The  great  width,  probably  due  to  the  inflnx  of 
the  deposits  of  Saint  Francis  River,  renders  the  channel  exceedingly 
uncertain  and  changeable.  At  various  times,  too,  some  of  the  crossings 
have  been  very  shoal,  although  this  has  not  occurred  recently.  The 
lowest  clei)th  reported  was  in  1863,  4J  feet. 

Montezuma  Bar^  three  hwndred  and. thirty  four  miles  from  Cairo  (Sketch 
No.  19). — This  is  also  a  very  wide  place;  the  channel  shifts  a  good  deal, 
and  gets  down  to  7  feet. 

Island  No.  63,  three  hundred  and  fifty  six  miles  from  Cairo. — The  river 
here  is  divided  np  into  several  channels,  and  the  low- water  depth  is  8^ 
leet. 

Head  of  Island  No.  66,  three  hundred  and  seventy  five  miles  from  Cairt^ 
(Sketch  No.  20). — The  river  here  attains  ati  undue  width  in  the  bend 
abreast  the  shoulder  of  the  island,  and  the  water,  being  split  up  into»- 
several  channels,  generally  fails  to  cut  a  passage  of  proper  depth  int 
the  bend.    The  depth  at  low  water  is  only  6  feet,  and  the  channel  i: 
liable  tochaiige.    The  trouble  was*  probably  originally  due  to  accumu 
lations  of  rack-heaps,  which  arrested  the  moving  gravel,  and  caused  th 
formation  of  bars  which  the  current  is  now  unable  to  remove  or  cxitz 
through. 

Head  of  Island  No,  69,  three  hundred  and  ninety  five  miles  fom  Cairo. 

The  channel  at  the  head  of  the  island  gets  down  to  7  feet. 

Choctaw  Bendy  four  hundred  and  sixty  miles  below  Cairo  (Sketch  No— 
21). — This  is  a  very  bad  place;  the  low- water  channel  is  shifting  an& 
uncertain,  and  its  depth  is  only  5  feet.    Back-heaps  at  the  head  of  th^ 
bend,  and  heavy  gravel  deposits  on  the  head  ot  Island  No.  78,  have^ 
caused  a  great  widening  of  the  liver  at  the  expense  of  the  Mississippi 
shore.    From  this  has  resulted  a  great  decrease  in   scouring  power , 
and  the  bed  of  the  river  is  largely  covered  with  gravel.    The  situation 
is  so  similar  to  that  at  Island  No.  66  (Sketch  No.  20),  that  it  seems  quite 
reasonable  to  infer  that,  similar  causes  being  at  work,  the  latter  place 
will  eventually  be  as  troublesome  as  Choctaw  is  now. 

Greenville,  five  hundred  and  seven  miles  below  Cairo. — This  crossing  is 
sometimes  shoal,  but  at  present  gives  8  feet. 

Yaucluse^five  hundred  and  fifteen  miles  below  Cairo, — Is  liable  to  sud- 
den changes,  but  generally  gives  9  feet. 

At  Skipwith's  Landing,  five  hundred  and  sixty  miles  from  Cairo, 
begins  a  very  troublesome  piece  of  river,  which  extends  to  Short's 
Landing,  below  Lake  Providence,  a  distance  of  about  seventeen  miles. 
In  this  distance  there  are  usually  five  crossings,  all  of  which  are  very 
shoal  at  low  water,  and  are  constantly  changing.  The  river  is  very 
wide.  Not  more  than  5  feet  can  generally  be  counted  on  at  low  water 
on  any  of  these  crossings.  This  is  usually  the  lowest  of  the  very  bad 
places ;  below  here,  from  7  to  8  feet  can  generally  be  found. 

The  condition  of  the  bars  at  Lake  Providence  has  considerable  influ- 
ence upon  the  condition  of  affairs  at  Choctaw  Bend,  one  hundred  miles 
above.  When  Lake  Providence  is  very  bad.  Choctaw  is  usually  good, 
while  the  amelioration  of  the  lower  shoal  (Lase  Providence)  soon  causes 
the  bad  water  at  Choctaw.  Tbis  shows  conclusively  the  effect  of  these 
bars  in  ponding  back  the  water  above  them,  and  at  the  same  time 
serves  as  an  illustration  of  the  results  which  would  follow  too  lavish  a 
tapping  of  these  natural  reservoirs. 

The  first  of  the  bad  crossings  isat  the  head  of  Island  No.  93,  five  hun- 
hred  and  sixty-four  miles  from  Cairo  (Sketch  No.  22).  Channel  deptb 
at  low  water,  6  feet. 
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The  lowest  crossing  is  opposite  Lake  Providence,  five  hundred  and 
seventy-two  miles  from  Cairo  (Sketch  No.  23).    Channel-depth,  5  feet. 

Island  No,  95jjive  hundred  and  eighty  five  miles  from  Cairo, — Tallala 
Bend  is  a  good  deal  similar  in  general  shape  to  that  of  No.  66  and  Choc- 
taw, bat  the  channel-depth  is  not  so  much  affected.  It  gets  down  to  8 
feet 

Terrapin-Neck  Cutoffs  six  hundred  and  ten  miles  from  Cairo, — There  are 
two  channels  here  of  nearly  eqnal  depth.    The  least  depth  is  9  feet. 

The  effect  of  very  eiqtensive  bank-abrasion  was  well  shown  last  snm- 
mer,  in  the  harbor  of  Vicksbarg.  Miss.  After  the  subsidence  of  the 
great  flood  of  1874,  the  shore  of  the  point  opposite  Vicksburg  caved 
in  to  an  enormous  extent.  The  sand  thus  precipitated  into  the  river 
was  washed  down  into  the  bend  below,  and  the  crossing  from  Vicksburg 
todeltii,  which  usually  is  over  20  feet  deep,  was  shoaled  to  8  feet.  It 
is  supposed  that  the  next  high  water  will  remove  this  shoal,  and  it  is 
only  mentioned  to  show  what  very  extensive  and  far-reaching  effects 
may  be  produced  by  causes  which  at  first  sight  may  appear  to  be  purely 
local.  At  the  same  time  the  bend  of  Diamond  Island,  sixteen  miles  be- 
low Vicksburg,  filled  up,  and  the  channel  established  itself  permanently 
in  the  chute.  This  change  was  also  probably  due  to  the  excessive  bank- 
erosion  at  Vicksburg. 

BonjuranVs  Point  J  six  hundred  and  ninety  miles  from  Cairo. — ^The  cross- 
ing from  above  the  Point  to  Bruinsburg  gets  down  to  9  feet.  The  river 
is  wide. 

Holein  the-Wall,  sevenhundred  and  thirty  miles  from  Cairo, — The  river 
here  is  very  wide,  and  the  channel-depth  gets  down  to  9  feet. 

Natchez  Island^  seven  hundred  and  sixty  miles  from  Cairo  (S'ketch  No. 
24).-.The  river  at  the  head  of  the  island  is  quite  wide,  and  there  are 
several  channels.  At  low  water  there  is  usually  about  7  f^t  channel- 
depth,  although  it  is  said  that  there  has  been  as  little  as  4^  feet.  If 
this  information  is  correct,  there  is  of  course  a  possibility  of  a  recur- 
feuce  of  this  undesirable  state  of  affairs.  The  bar  is  probably  caused 
bj  gravel  washed  out  of  the  Natchez  bluffs,  six  miles  above. 

Saint  Catharines  Bend^  seven  hundred  and  sixty-five  miles  from  Cairo.-^ 
The  liver  here  is  very  wide,  and  split  up,  the  bars  being  probably  in  a 
large  measure  due  to  the  same  cause  as  the  one  at  Natchez  Island.  The 
low-water  channel-depth  is  8  feet. 

Olascock's  Island^  seven  hundred  and  seventy  nine  miles  from  Cairo, — 
The  river  here  is  very  wide,  and  recent  changes  in  the  channel  have  set 
the  banks  to  caving  at  a  rapid  rate.  Ellis  Cliffs,  six  miles  above,  have 
probably  contributed  largely  to  the  formation  of  the  bars  here.  The 
lowwater  channel-depth  is  7J feet. 

Jackson^s  Pointy  seven  hundred  and  ninety  three  miles  frotn  Cairo, — This 
crossing  gets  down  to  9  feet. 

Mouth  Red  River  ^  eight  hundred  and  twenty  tico  miles  from  Cairo  (Sketch 
No.  25). — A  bad  bar  is  frequently  formed  here  by  the  deposits  of  Red 
Bive^.  The  depth  over  this  bar  is  often  less  than  10  feet,  and  is  said  to 
have  been  as  little  as  4^  feet,  though  it  seems  hardly  probable  that  this 
is  likely  to  occur  frequently.  It  could  only  have  been  caused  by  a  great 
Hood  in  the  Red*  River  pouring  out  while  the  Mississippi  was  very  low. 
Below  Red  River  there  is  believed  to  be  always  at  least  10  feet  of  water. 

^roni  this  list  it  will  be  seen  that  between  New  Orleans  and  Cairo 
tbere  are  forty-three  localities,  scattered  over  eight  hundred  and  twenty- 
^^0  miles  of  river,  where  less  than  10  feet  channel-depth  may  be  looked 
^Of  at  low  water. 

There  are  tbirty-fivo  places  where  less  than  8  feet  is  to  be  exj^ected^ 
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twenty-two  which  give  less  than  7  feet,  nineteen  less  thau  6,  and  thir 
teen  less  than  5  feet.  At  all  these  places  from  five  to  twelve  niilei 
of  river  will  need  to  be  improved,  and  there  is  no  doabt  that  works  wil 
be  needed  at  many  places  not  here  enumerated,  either  to  prevent  injuri 
ons  changes  in  the  channel  or  else  to  protect  the  works  of  improvemeni 
themselves. 

The  cost  of  the  work,  if  carried  to  the  full  extent  recommended  bj 
the  committee,  will  therefore  be  very  great,  and,  until  some  work  of  this 
description  has  been  tried,  it  would,  I  think,  be  quite  unsafe  to  pro 
uounce  the  undjertaking  feasible  at  any  reasonaole  cost. 

It  must  be  borne  in  mind  that  no  such  work  has  ever  yet  been  even 
attempted  on  the  Lower  Mississippi,  so  that  we  have  really  no  experi 
ence  upon  which  to  base  a  decision ;  we  only  know  that  very  great  and 
exceptional  didiculties  are  to  be  expected. 

The  cost  of  building  and  maintaining  the  dikes  destined  to  contract 
the  channel  will  not  be  nearly  as  formidable  an  item  as  that  of  th< 
extensive  bank  revetments  needed.  These  will  be  absolutely  necessarj 
to  prevent  the  dikes  from  being  cut  loose  from  the  shore,  and  also  tc 
stop  the  caving  of  the  banks  where  injurious  channel  changes  might 
result  from  a  continuance  of  this  action.  As  it  is  not  an  uncommou 
thing,  even  at  low  water,  to  find  a  depth  along  these  caving  banks  of  5( 
or  60  feet  and  upward,  and  as  the  caving  usually  extends  over  lengths 
of  man^^  miles,  the  cost  of  protection,  whether  by  continuous  revetment 
or  by  spur  dikes,  will  manifestly  be  enormous.  It  is,  therefore,  a  maitei 
of  prime  importance  to  keep  this  item  of  expense  at  as  low  a  figure  as 
possible,  by  care  in  locating  the  works  of  improvement,  and  by  thorough 
experiments  on  different  plans  of  bank  revetment. 

It  must  be  remembered  that  the  success  of  an  improvement  based  on 
the  employment  of  dikes  depends  primarily  on  their  stability,  as  they 
act  in  the  manner  of  dams,  and  are  liable  to  be  undermined,  to  be  over- 
turned by  the  water-pressure,  or  to  be  detached  from  the  shore.  The 
first  danger  is  due  to  the  treacherous  bed  on  which  the  dike  must  be 
constructed,  and  can  only  be  guarded  against  by  the  liberal  use  of  brush 
as  a  foundation,  in  order  to  distribute  the  weight  over  as  large  an  area 
as  possible,  and  also  to  act  as  an  apron  in  preventing  scouring  of  the 
bed.  In  order  to  prevent  overturning,  a  broad  base  is  necessary,  and 
the  brush  should  be  well  ballasted  with  stone,  and  also  further  secured 
by  piles.  The  danger  of  being  flanked  or  detached  from  the  shore  is 
the  most  imminent,  and  arises  from  the  instability  of  the  banks.  As 
before  stated,  the  banks  are  eroded  much  more  easily  than  the  bed  can 
be  excavated,  and  any  great  resistance  to  the  free  flow  of  the  water  will 
be  almost  certain  to  increase  the  rate  of  bank  abrasion  at  the  site  of  thi^ 
obstruction.  This  will  render  necessary  the  protection  of  the  banks  as 
suited,  but  I  think  that  this  expense  may  be  materially  reduced  by 
proper  precautions.  It  should  be  remembered  that  the  duty  usually 
imposed  upon  the  current  by  an  improvement  of  this  nature  is  twofold: 
in  the  first  place,  it  is  expected  to  excavate  a  channel,  and  in  the  second 
place  to  maintain  it;  and  of  these  two  duties  the  first  is  infinitely  the 
wore  difiQcult,  while  the  second  is  the  more  important.  The  greater  the 
amount  of  excavation  required  the  greater  must  be  the  amount  of  con- 
traction ;  in  fact,  usually  far  greater  than  would  be  necessary  to  keefi 
the  channel  open  when  once  formed.  The  protection  of  the  banks  must 
also  be  very  thorough,  or  the  dikes  will  be  washed  away  and  the  whole 
work  will  be  very  costly,  and  even  liable  to  defeat  its  own  object  by  an 
undue  amount  of  scouring,  which  would  unduly  lower  the  pool  above, 
and  also  render  the  artificial  channel  liable  to  be  blocked  up  by  sand, 
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thas  unnecessarily  brought  in.  For  these  reasons  I  think  that  the  scour- 
ing effect  should  be  kept  at  a  minimum,  and  hence  the  importance  which 
I  attach  to  separating  the  high  and  low  water  channels,  in  order  that 
the  latter  may  be  filled  only  with  light,  easily  moved  materials,  instead 
of  gravel  and  the  other  heavy  deposits  of  high  water.  For  similar 
reasons  I  believe  that  the  whole  preliminary  work  of  channel  excavation 
should  not  be  thrown  upon  the  dikes,  but  should  be  largely  performed 
by  dredges.  After  this  channel  is  once  formed,  if  properly  located,  it 
will  only  fill  up  with  comparatively  light  materials,  which  will  be  easily 
swept  out  by  the  concentration  of  flow  due  to  the  dikes.  Even  should 
this  force  not  prove  sufficient,  I  would  still  advocate  a  sparing  use  of 
dredges  every  season  in  preference  to  increasing  the  dimensions  of  the 
dikes  beyond  the  extent  deemed  necessary  to  simply  maintain  the  chan- 
nel when  once  formed.  I  think  that  the  rule  already  mentioned,  viz,  to 
maintain  unchanged  the  amount  of  the  discharge  over  the  bar,  but  to 
concentrate  it  into  a  comparatively  narrow  and  deep  channel,  will  prove 
a  safe  one. 

I  trust  that  I  have  given  reasons  enough  to  show  that  on  tliivS  rivor 
the  necessity  of  a  full  knowledge  of  all  the  facts  in  the  case  is  absolutely 
necessary,  before  any  estimate  of  cost  can  be  made.  Such  knowledge 
can  only  be  furnished  by  a  thorough  and  exhaustive  survey  of  the  whole 
liver  likely  to  need  improvement.  * 

While  1  consider  that  the  attainment  of  10  feet  navigable  depth  at  all 
stiiges  ispossiblcj  I  am  very  certain  that  the  cost  would  be  quite  prohib- 
itory, if  the  full  improvement  were  to  be  taken  in  hand  at  once.  More- 
over, 1  think  that  the  final  cost  would  be  very  largely  increased  by  such 
'^  procedure,  owing  to  the  great  expense  attendant  on  possible,  and 
probable,  mistakes  in  the  location  and  construction.  It  is  well,  also,  to 
remember  that  immense  quantities  of  sand,  the  accumulation  of  years, 
must  be  moved  out  of  the  way  before  the  work  is  completed,  and  that 
any  very  extensive  and  general  disturbance  of  the  bottom  would  cer 
tainly  break  np  the  normal  regimen  of  the  river,  and  probably  produce 
^amplications  of  the  gravest  kind.  I  think,  therefore,  that  the  proper 
course  to  follow  will  be  to  make  the  improvement  gradual  and  in  a 
measure  tentative. 

To  increase  the  low-water  depth  from  4J  feet  to  6  feet,  is,  in  my  opin- 
ion, about  as  much  as  should  for  the  present  be  attempted.  This,  in  all 
ordinary  seasons,  will  probably  guarantee  8  feet,  except  for,  probiibly, 
at  the  most,  a  few  days  in  each  year. 

After  this  depth  shall  have  been  obtained,  it  will  be  eai^y  to  gradually 
increase  the  scope  of  the  improvement,  and  ultimately  it  may  be  brought 
up  to  the  full  standard  deemed  desirable. 

Experience  gained  in  the  preliminary  work  will  form  a  certain  guide 
for  the  more  costly  and  extensive  construction,  and  expensive  and  dis- 
astrous mistakes  can  probably  be  avoided. 

A  thorough  survey  from  Cairo  to  the  mouth  of  Red  River  cannot  be 
»nadefor  less  than  $75,000.  The  work  could  all  be  done  in  one  season, 
or  spread  over  several,  as  might  be  deemed  most  desirable. 

The  work  of  improvement,  could,  however,  be  begun  on  the  small  scale 
recommended  on  the  upper  portion  of  the  river,  say  between  Cairo  and 
Memphis,  during  the  coming  season,  as  soon  as  the  survey  of  that  por- 
tion of  the  river  had  been  completed.  At  all  events,  everything  could 
^^  got  in  readiness  for  work,  and  the  necessary  outfit  of  steamers 
^*^^r«e8,  dredges,  and  other  machinery  could  be  procured;  material  for 
^oe  dikes  could  also  be  got  together,  so  that  no  time  need  be  lost  after 
the  work  had  been  definitely  laid  out. 

H.  Ex.  49 7 
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I  shoald  therefore  recommend  for  the  coming  season  an  appropriation 
of  $200,000  to  be  applie<l  to  the  improvement  of  the  river  between  Cairo 
and  the  foot  of  Reeves's  Bar,  just  below  Memphis,  a  distance  of  about 
250  miles. 

For  the  surveys  necessary  in  this  same  section  J25,000  will  be  needed ; 
and  for  a  survey  of  the  remaining  portion  of  the  river  $50,000  additional. 

The  survey  should  bo  begun  as  soon  as  possible,  and  completed  dur- 
ing the  summer  low  water.  The  work  of  improvement  could  probably 
be  begun  during  the  followiog  winter. 

Respectfully  submitted. 

CUAS.   R.   SUTER, 

Major  of  Engineer's. 
Erig.  Gen.  A.  A.  Humpureys, 

Chief  of  Engineers,  U.  S,  A, 


C  C  6. 

first  subdivision  of  the  nortbern  transportation-route. 

report  of  major  d.  c.  houston,  corps  of  engineers. 

United  States  Engineer  Office, 

Chicago^  IlL,  January  6,  1875. 

General:  I  have  the  honor  to  submit  the  following  report  on  the 
improvement  of  the  Fox  and  Wisconsin  Rivers,  Wisconsin,  called  for 
by  the  following  letter: 

Office  of  the  Chiefof  Engineeijs, 

Washington,  D.  C,  June  29,  1874. 

Sir  :  The  river  and  harbor  act,  approved  June  23,  1874,  contalDS  appropriation  for 
survey  and  eBtiniates  for  the  improvements  recommended  by  the  Senate  Committee  on 
Transportation-Routes  to  the  Seaboard,  upon  four  routes  indicated  in  the  report  of  said 
comniittoe,  to  be  expended  in  such  manner  as  will  secure  the  greatest  amount  of  exact 
information  for  each  of  said  routes. 

The  survey  of  that  portion  of  the  northern  route  designated  "  the  Fox  and  Wis- 
consin Rivers  improvement,  by  which  5  feet  navigation  will  be  secured  during  the 
entire  season,  from  the  Mississippi  River  to  Green  Bay,"  is  assigned  to  you. 

The  nature  and  object  of  this  survey  are  fully  set  forth  in  the  report  of  the  com- 
mittee with  its  appendix  and  evidence,  copies  of  which  have  been  forwarded  to  you 
from  this  office  for  yonr  information  and  guidance.  Yoa  should,  as  far  as  possible, 
carry  out  the  views  of  the  committee. 

The  expenses  of  the  survey  will  be  borne  by  the  appropriation  for  the  improvement 
of  the  Fox  and  Wisconsin  Riven*,  it  being  understood  that  they  are  not  to  exceed  the 
amount  of  your  estimate,  viz,  $10,000,  and  yon  will  please  enter  upon  this  duty  as 
early  as  practicable. 

You  will  submit  for  the  approval  of  this  office  a  project  for  the  proseontion  of  the 
work. 

By  command  of  Brig.  Gen.  Humphreys. 

Very  respectfully,  your  obedient  servant, 

John  G.  Parke, 

Major  of  Engineers. 

Miy.  D.  C.  Houston, 

Corps  of  Engineers, 

In  compliance  with  the  foregoing,  I  submitted  the  lollowing  project : 

United  States  Engineer  Office, 

ChicagOy  IlL,  July  9,  1874. 

General:  I  have  the  honor  to  submit  the  following  project  for  the  proseontion  of 
the  survey  of  the  Fox  and  Wisconsin  Rivers,  called  for  by  your  letter  of  June 29,  lfc74. 
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It  appears  that  the  object  of  this  survey  is  to  secnre  the  greatest  amount  of  exact 
ID  formation  in  relation  to  the  improvement,  and  to  procure  data  for  accurate  estimates 
of  cost. 

The  survey  of  the  Wisconsin  River,  made  under 'direction  of  Major  Warren,  in  1867, 
contains  all  the  information  bearing  npon  this  matter,  so  far  as  a  survey  can  determine 
it.  The  changes  that  have  taken  place  in  the  river  are  of  such  a  character  as  not  to 
affect  the  question  of  cost. 

The  experience  gained  by  our  operations  during  the  past  three  years  will  enable  me 
to  make  accurate  estimates  for  the  improveineut  of  this  river. 

Partial  surveys  have  been  made  of  the  Fox  River,  which  were  necessary  in  order 
in^ carry  on  the  work  of  improvement.  I  have  a  detailed  snrvey  of  a  portion  of  the 
Upper  Fox.  There  are  portions  of  the  route  which  do  not  require  any  detailed  survey 
for  purposes  of  estimates,  as,  for  example,  the  lakes  Buffalo,  Apuckuway,  Butte  de 
Mort,  aud  Winnebago,  and  portions  of  the  rivers  where  there  is  sufficient  depth  of 
water  for  navigation  at  all  times. 

I  propose,  therefore,  to  confine  the  snrvey  to  such  portions  of  the  river  as  require  to 
be  improved  which  are  necessary  iu  the  progress  of  the  work,  and  which  will  furnish 
all  the  information  desired  by  the  Senate  Committee  on  Transportation. 

These  surveys  will  show  plans  of  the  river  with  soundings,  frequent  cross-sections, 
aod  a  prohle  showing  the  declivity  of  the  stream. 

The  variations  in  the  water-level  will  also  be  determined.  Such  surveys  of  the  banks 
and  adjoiuing  country  will  be  made  as  are  necessary  to  determine  amount  of  iiowage 
caused  by  our  works. 

To  do  this  work,  I  would  request  authority  to  employ  an  additional  assistant  at  $150 
per  month. 

Iu  conducting  this  survey  in  connection  with  the  work  of  improvement,  the  cost  will 
I>e  reduced  knd  cannot  exceed  the  amount  authorized,  viz,  $10,000. 

I  am,  general,  very  respectfully,  your  obedient  servant,  ' 

D.  C.  Houston, 
Major  of  EnginetrSf  U.  S.  A. 

Brig.  Gen.  A.  A.  Humpuhkvs, 

Chief  of  JCngineerSf  U.  S  A. 

This  project  was  approved,  and  tbe  examinations  and  surveys  have 
been  completed.  It  will  take  some  time  to  complete  the  maps  of  the 
survey',  but  I  am  able  to  submit  revised  estimates  for  carrying  out  the 
plan  of  improvement  which  has  been  set  forth  in  previous  reports.  This 
plan  consists  in  completing  the  system  of  slack  water  navigation  on  the 
Fox  River  and  the  improvement  of  the  Wisconsin  River  by  confining 
the  channel  by  means  of  wing-dams.  The  estimates  contemplate  replac- 
ing nltimately  all  the  old  locks  and  dams  on  the  Fox  River  by  perma- 
nent works,  the  locks  to  be  of  stone  masonry. 

The  estimates  submitted  are  in  excess  of  former  estimates ;  for  the 
reason  that  they  contemplate  the  rebuilding  of  all  the  old  w^orks,  some 
of  which  will  last  for  several  years. 

Tracings  of  the  Wisconsin  River,  showing  work  done  and  proposed, 
old  channel  and  present  channel,  also  plan  of  canal  for  connecting  the 
Wisconsin  River  with  the  Mississippi,  are  in  preparation. 

Owing  to  the  character  of  the  bar  at  the  month  of  the  Wisconsin,  it 
is  considered  that  the  most  economical  and  reliable  method  of  connect- 
ing the  navigation  of  the  two  rivers  is  by  a  short  canal. 

The  maps  giving  the  results  of  the  surveys  and  examinations  during 
the  past  season  will  be  forwarded  as  soon  as  completed. 

The  total  estimate  for  completing  this  improvement  is  $3,599,105. 
Tbe  amount  that  can  be  advantageously  expended  during  the  next  fiscal 
year  is  $750,000. 

I  am,  general,  very  respectfully,  your  obedient  servant, 

D.  C.  HOUSTON, 
Major  of  Engineers^  U.  S.  A. 

Brig.  Gen.  A.  A.  Humphbeys, 

Chief  of  Engineers  U.  S.  A, 
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ESTIMATED  COST  OF  IMPROVING  THE  LOWER   FOX   RIVKR,   WISCONSIN. 

Part  I. 
Wotks  of  construction : 

10  locks  (cut-stone;,  at  $50,000  each $800,000 

These  works  to  replace  existing  works,  as  follows  : 

1  at  Depere. 

1  at  Little  Kaukauua. 

5  at  Kaukanna. 

3  at  Little  Chute. 
1  atThe  Cedars. 

4  at  Appleton. 
1  at  Meuashd. 
7  dams. 

These  are  df'signed  to  replace  existing  works ;  location  and  e.sti mated  cost 
of  each  as  follows  : 

1  at  Depere $45,000 

1  at  Little  Kaukauua 25,000 

1  at  Rapide  Croche 20,000 

1  at  Little  Chute 20,000 

1  at  The  Cedars 25,000 

1  at  Appleton 15,000 

1  atMeuasha 15,000 

165,000 


Total  locks  and  dams,  Lower  Fox 965, 000 

Part  II. 

Dredging,  rock-excavation,  canal,  i&c. : 
137,000  cubic  yards  dredging,  at  20  cents #27,400 

Distributed  as  follows : 

4,500  cubic  yards,  Depere  to  Little  Kaukauua. 

8,500  cubic  yards,  Little  Kaukanna  to  Rapide  Croche. 

4,500  cubic  yards,  Rapide  Croche  to  Kaukauua. 
20,000  cubic  yards,  Kaukanna  to  Little  Chute. 

9,500  cubic  yards,  Little  Chute  to  Appleton. 
50,000  cubic  yards,  Appleton  to  Menasha. 
40,000  cubic  yards,  Menasha  to  Oshkosh 

33,500  cubic  yards  rock-excavation,  at  $2 67,000 

Distributed  as  follows : 
11,000  cubic  yards  at  Depere. 

8,500  cubic  yards  at  Kaukanna. 

3,500  cubic  yards  at  Little  Chute. 
10,500  cubic  yards  at  Menasha. 
Repairing  and  raising  canal-banks - 40, 000 

Total  dredging,  canal-banks,  &c.,  Lower  Fox 134,400 


Hecapitulation — Lower  Fox. 

For  16  locks  and  7  dams $965,000 

For  170,500  cubic  yards  excavation,  and  repairing  canal-banks 134.400 

Total  Lower  Fox 1,099,400 

15STIMATED  COST  OF   IMPROVING  THE  UPPER   FOX-  RIVER,    WISCONSIN. 

Part  I. 
Works  of  coustrnction  : 

9  locks  (cnt-stone),  at  |r)0,0(K)  each   $450,  '00 

Of  these,  tive  will  be  new  works  and  four  to  rcpliice  existing  locks,  as 
follows : 

1  near  Eureka "| 

1  near  Berlin 

1  near  Whittj  River  .  [«Ne\v. 

1  near  Princet.<»n 

1  near  Grand  River  . 
1  at  Montello. 
1  at  Governof^s  Bend. 
^  at  Portage  Cauii\. 
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^  dams,  at  112,000  each $84,008 

Five  of  these  to  be  bailt  in  coDneotion  with  the  new  locks;  two  to  re- 
place dams  at  MoQtello  and  Goveruor's  Bend. 

Total  for  locks  and  dams 534.000 

Part  II. 

Dredging,  cuts-off,  canals,  &c. : 

1*000,000  cubic  yards  excavation,  at  20  cents $1,000,000 

-^or  widening,  deepening,  and  revetting  the  upper  portions  of  Portage 
Canal .35,000 


F, 


Total  dredging,  cuts-off,  &c 1,035,000 

Recapitulation — Ujyper  Fox. 

j^or  9  locks  and  7  dams $534,000 

*or5,000,000  cubic  yards  dredging ^ 1,000,(K)0 

^orapper  section  Portage  Canal 35.000 

Total  Upper  Fox 1,569,000 

SUMMARY  OF  KSTIM AXES.— COST  OF  I^JPROVINQ  THE    FOX   RIVER,   WISCONSIN. 

-,  Lower-  Fox, 

*or  IC  locks  andTdams $965,000 

J, or  170, 500  cubic  yards  excavation 94,400 

*or  repairing  canal-banks 40,000 

Total  for  Lower  Fox $1,099,400 

_     _^  Upper  Fox, 

For  9  locks  and  7  dams $534,000 

Jor  5,000,000  cubic  yards  excavation 1,000.000 

tor  upper  section  Portage  Canal 35,000 

Total  for  Upper  Fox 1,569,000 

Grand  total  Fox  River 2,668,400 

*^^  dredging  is  to  be  done  by  machines  owned  and  operated  by  the  government. 

ESTIMATED  COST  OF  COMPLETING  THE  IMPROVEMENT  OT  TIIE  WISCONSIN  RIVER. 

06,141  running  feet  of  wing-dams,  at  $5 $480,705 

3ank-protection 50,000 

C^'^al  connecting  Wisconsin  River  near  its  month  with  the  Mississippi 400, 000 

930, 705 

KECAPITULATION   FOX  AND  WISCONSIN  RIVERS. 

F*^^  River $2,668,400 

Wisconsin  River 930,705 

3, 599, 105 


CC  7. 

^COND  SUBDIVISION  OF  THE  NORTHERN  TRANSPORrATION-KOUTE —   * 

HENNEPIN  CANAL. 

REPORT  OF  COLONEL  J.  N.  MACOMB,  CORPS  OF  ENGINEERS. 

EocK  Island,  III.,  January  25, 1875. 

General:  I  bave  the  boDor  to  preseut  herewith  tiie  report  of  Mr.  F. 
C.  DordD,  assistant  eugincer,  who  was  charged  by  me  with  the  duty  of 
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makiug  the  surveys  and  estimates  for  the  Heunepin  Canal  route,  anc 
particularly  for  the  extension  to  Chicago. 

In  considering  the  Hennepin  Canal  as  a  part  of  the  water-communi 
cation  desired  for  connecting  some  point  of  the  Mississippi  Biver,  neai 
Bock  Island,  with  Lake  Michigan,  at  Chicago,  it  appears  that  the  basii 
at  Hennepin  is  about  100  feet  below  the  level  of  the  Mississippi  Eivei 
in  the  vicinity  of  Rock  Island,  and  nearly  140  feet  below  the  level  o 
Lake  Michigan. 

A  survey  was  made  to  ascertain  if  the  lockage  required  to  pass  this  de 
pression  of  the  Hennepin  basin  could  be  avoided.  This  survey  led  tc 
the  conclusion  that,  on  every  account,  the  Hennepin  Canal  and  Uppei 
Illinois  Kiver,  and  enlarged  canal  from  Joliet  to  Chicago,  will  afford  the 
best  through  route  for  navigation  between  the  Mississippi  River  and 
Lake  Michigan  that  can  be  secured  in  this  vicinity. 

In  the  estimate^  originally  made  for  a  commercial  canal,  due  consid 
eration  was  not  given  to  the  necessity  of  having  the  locks  large  enougl 
to  pass  such  barges  as  are  used  for  freight  on  the  Upper  Mississippi 
and  I  therefore  caused  estimates  to  be  prepared  for  locks  of  170  feet  in 
length  and  30  feet  in  width,  which  will  increase  the  estimate  for  the 
Hennepin  Canal,  or  third  division  of  the  route,  by  some  $641,284. 

For  the  great  end  to  be  attained,  of  effecting  a  transfer  of  freight 
barges  from  the  Mississippi,  without  breaking  bulk  until  reaching  th( 
elevators  at  Chicago,  it  would  be  useless  to  consider  locks  of  any  smallei 
dimensions  than  those  above  indicated. 

The  most  important  and  costly  part  of  the  route  across  this  section 
of  the  country  is  the  portion  between  Hennepin  and  (Chicago ;  for  this 
part  is  essential  as  affording  an  eastern  outlet  for  the  Hennepin  Gana 
traffic  and  for  perfecting  the  navigation  to  Chicago  from  the  Lowei 
Mississippi  River  through  the  Illinois  River,  which  is  now  being  im 
proved  for  steamboat-navigation  from  the  Hennepin  Basin  down  to  th< 
Mississippi  River.  Indeed,  the  Heunepin  Canal,  without  the  improve 
ment  of  the  Upper  Illinois  River  and  the  enlargement  of  the  easteri 
portion  of  the  Illinois  and  Michigan  Canal,  would  be  useless  as  an  out 
let  for  the  freights  of  the  Upper  Mississippi  River ;  and  a  careful  con 
sideration  of  the  subject  has  shown  that  the  improvement  of  the  Uppei 
Illinois  River,  to  accord  with  the  scheme  of  improvement  now  in  prog 
ress  for  its  lower  portion,  is  greatly  to  be  preferred  as  a  measure  o 
economy  in  its  broadest  sense,  rather  than  to  undertake  the  enlarging 
of  the  western  portion  of  the  Illinois  and  Michigan  Canal  lying  between 
Joliet  and  the  Hennepin  Basin. 

The  improvement  of  the  eastern  portion  of  the  Illinois  and  Michigar 
Canal  involves  the  further  cutting  down  of  the  summit-level  and  eularg 
ing  the  water-way  so  as  to  afford  an  uufailingsupply  of  water  from  Laki 
Michigan  for  the  improved  Illinois  River. 

It  wiU  be  seen  by  the  report  of  the  assistant  engineer  that  the  estimate  for  the  route 
as  above  sketched  out,  for  a  navigable  water-way  from  the  Mississippi  River,  near  Roc) 

Island,  to  Chicago,  on  Lake  Michigan,  is $19,780,53. 

To  which  should  be  added  the  amount  of  increase  in  estimate  for  locks  of 

proper  size  on  Piennepin  Canal 641,28 

Making  a  grand  total  of 20,421,811 

All  of  which  is  respectfully  submitted  by  your  most  obedient  servant 

J.  N.  MACOMB, 
Colonel  of  Engineers^  U.  S,  A. 
Brig.  Gen.  A.  A.  Humphreys, 

Chief  of  Engineers^  U.  S.  A. 


k 
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REPORT  OF  MR.    F.   C.   DO  RAN,  ASSISTANT  ENGINEER. 

Rock  Island,  III.,  January  9, 1875. 

Colonrl:  I  have  the  hoQ3r  to  submit  the  followioj^  report  apoa  the  examination 
and  survey  of  a  ronte  for  a  canal  between  Lake  Michigan  ar.cl  the  Mississippi  River, 
together  with  the  survey  of  a  portion  of  the  Illinois  River.    This  sarvey  having  been 
Gomoiitted  to  me,  in  obedience  to  your  instructions,  bearing  date  Rock  Island,  III.,  July 
9,IW74, 1  proceeded  to  organize  and  equip  a  party  for  field-service.    The  whole  time 
emx>loyed  by  the  party  in  field  operations  was  eighty-three  days.    Of'  "his  time,  five 
weeks,  or  a  little  more  than  one  month,  were  spent  in  examinations  and  surveys  of  a 
direct  line  joining  the  lake  and  the  Missi;isippi ;  the  remaining  six  weeks  were  devoted 
to  the  survey  of  the  Illinois  and  Michigan  Caual  and  a  part  of  the  Illinois  River.    These 
surveys  have  traversed  quite  a  large  expanse  of  country,  having,  within  the  time  speci- 
fied, examined  and  surveyed  lines  to  the  extent  of  two  hundred  and  twenty-five  miles. 
As  will  be  seen,  this  report  is  intended  to  embrace  a  statement  of  facts  in  relation  to 
the  Illinois  and  Michigan  Canal  and  Illinois  River  as  they  at  present  exist,  with  a 
description  of  the  several  improvements  and  enlargements  proi>osed,  together  with  a 
detailed  tabular  statement  showing  the  estimated  cost  of  the  improvement  throughout 
the  entire  line,  extending  from  the  lake  to  the  Mississippi. 

I  would  preface  with  a  condensed  statement  of  the  results  of  my  examination  of  the 
direct  route  first  melitioned.  One  of  the  principal  objects  to  be  attained  by  the  survey 
^&s  to  obtain  data  and  accurate  notes  of  the  topography  of  the  country  lying  between 
Lake  Michigan  on  the  east  and  the  g^reat  bend  of  the  Mississippi  on  the  west,  and  from 
the  information  obtained,  to  determine  as  to  the  practicability  of  a  plan  for  a  water- 
route  to  connect  the  lake  and  the  river  at  the  points  specified. 

.  Iq  compliance  with  your  order,  I  commenced  the  survey  of  the  proposed  line  at  the 
city  of  Cbickgo,  August  24,  proceeding  thence  in  a  west  and  northwest  direction,  sur- 
mounting the  dividing  ridge  between  the  lake  and  Fox  River,  crossing  the  valley  of 
tniB  stream  and  ascending  the  valley  of  Ferson's  Creek,  reaching  the  summit  and  pass- 
ing through  a  depression  in  the  ridge  dividing  the  valleys  of  the  Fox  and  Rock  Rivers 
*^*  point  near  the  western  boundary  of  Kane  County. 

^e  topography  of  the  country  is  such  that  it  would  necessitate  the  location  of  the 
■'"^'nit-level  at  an  elevation  of  250  feet  above  the  lake. 

-A^^tn  this  point  the  line  followeil  the  course  of  the  south  branch  of  the  Kishwaukee 
River,  descending  with  it  to  the  valley  of  the  Rock  River.  At  this  time  it  was  found 
that  the  facts  developed  during  the  survey  furnished  sufficient  evidence  to  demonstrate 
coDclaaiygiy  the  impracticability  of  the  route  as  proposed ;  and,  the  object  of  the  survey 
^JJl'^'iog  been  attained,  I  suspended  further  operations,  and  terminated  the  survey  of 
^*^is  l^^e  ^t  a  point  near  New  Miiford,  Winnebago  County,  September  30,  the  terminal 
point  being  eighty  and  five-tenths  miles  from  the  lake  at  Chicago. 

^  xny  weekly  reports  to  you  contain  detailed  information  as  to  th^  physical  char- 
?^»^eri8tic8  of  the  country  and  its  adaptability  to  the  purposes  in  view.  I  will  not  revert 
"^^bem  again,  but  will  proceed  with  the  report  of  surveys  of  the  other  lines  previously 
referred  to. 

n.-^be  survey  of  the  Illinois  and  Michigan  Canal  and  the  Des  Plaines  and  Illinois 
*'*"^erQ  was  commenced  October  5,  at  the  old  lock  iu  the  canal  at  Chicago,  and  was 
?*l*^iQued  along  the  canal  and  river  to  where  the  canal  unites  with  the  river  at  La 
*  ^'^^ifenspending  field-work  at  this  point  November  10.  The  entire  distance,  as  meas- 
a.^^  along  the  canal  and  river,  is  1)9.28  miles.  Of  this  distance  3f).53  miles  is  canal 
J^*I  62.75  miles  river  line;  32.65  miles  of  the  former  lie  between  Chicago  and  Juliet; 
*l  ^  first  29.55  miles  of  this  constituting  the  summit-level  of  the  canal.  The  lockage  on 
^'^  route  is  all  descending  from  the  lake,  and  amounts  to  an  aggregate  of  115.6  le^t, 

^etermined  by  our  levels. 
g  ■***  order  to  carry  out  your  instructions,  a  thorough  reconnaissance  was  made  of  the 
jj^.^^try,  extending  from  the  lake  to  a  point  iu  the  present  line  of  canal  some  eighteen 
g  *^^  out  from  the  lake,  known  as  8ag-Ridge,  including  the  Calumet  Feeder  route. 
aa*  i^  these  examinations  failed  to  discover  any  route  possessing  as  favorable  features 
witK  ^  existing  line  of  canal  presented,  and  as  this  canal  had  been  originally  located 

J!,^  ^eat  care,  it  was  determined  to  adhere  to  the  present  alignment. 
^j^^r^e  original  i>roposition  in  regard  to  the  enlargement  of  this  work  to  dimensions 
jf^^^»4ponding  to  those  ailopted  on  the  Lower  Illinois  River  improvement  has  been 
ijj  ^^  In  view,  and  all  quantities  and  the  cost  of  the  entire  work  have  be -u  calculated 


i^j,^^cordance  therewith.  The  dimensions  there  adopted,  as  you  are  aware,  are  as  fol- 
Q  Jv^^.  viz,  lock-chamber,  :i50  by  75  feet.  A  restriction  to  those  dimensions  is  rendered 
t^^^^^sary  in  order  to  produce  a  complete  and  homogeneous  system  of  navigatioa  be- 

j^^Ji  the  lake  and  the  great  rivers  of  the  West. 

c^^rjr   is  believed  the  proposed  plan  of  enlargement  of  the  Illinois  and  Michigan  Canal, 

Q^*^ Veined  with  the  improvement  of  the  river  and  the  construction  of  the  Hennepin 

'^?^^1,  will,  when   completed,  meet  the  4vants  of  the  commercial  world,  aff'ording  as 

**    facilities  for  the  passage  of  war- vessels  from  the  rivers  to  the  lakes, or  vioettT^a. 
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The  plan  of  locks  adopted,  altbongb  identical  in  size  of  chamber  wiih  tbof^  cod 
structed  on  the  lower  part  of  the  Illinois  River,  would  differ  somewhat  in  detail  o 
construction  and  in  the  material  emx)loyed  in  the  ^ates. 

The  general  features  of  the  country  along  the  line  of  canal  and  river  are  so  wel 
known  to  you  that  any  minute  description  in  this  rex)ort  would  seem  saperfloons 
Yet)  while  refraining  from  such  description,  I  deem  it  necessary  to  call  your  atteotioi 
to  the  geology  of  the  district,  as  it  is  believed  that  in  bo  other  route  between  the  lakei 
and  the  Mis^tissippi  River  are  the  natural  elements  used  in  construction  found  in  sucl 
abundance  and  in  such  accessible  positions.  In  fact,  the  geological  features  of  thii 
route  render  it  pre-eminent  in  the  matter  of  economy  of  construction. 

In  view  of  the  fact  that  different  styles  of  navigation  are  proposed  on  different  parti 
of  the  route,  I  have  divided  it  into  three  divisions.  The  first  division  consists  o: 
independent  canal  from  Chicago  to  Joliet;  the  second  division,  extending  from  Joliei 
to  La  Salle,  will  consist  of  an  improvement  of  the  river  by  locks  and  dams,  being  vir 
tually  a  continuation  of  the  slack  water  navigation  projected  in  the  river  below  Li 
Salle.  The  third  division  consists  of  independent  canal,  corresponding  to  the  lint 
adopted  and  known  as  the  Hennepin  Canal,  extending  from  the  Illinois  to  the  Missis 
sippi  River. 

As  it  is  proposed  to  draw  the  supply  of  water  fir  the  canal  and  river  from  the  lake 
all  elevations  are  refeiTed  to  the  low- water  plane  of  Lake  Michigan  ;  and  as  the  coursi 
of  the  canal  is  la'd  down  on  the  maps,  it  will  not  be  necessary  to*advert  to  that  here. 

First  division. — The  canal  commences  with  an  average  water-section. equal  to  44^ 
square  feet,  with  a  variable  depth  of  from  6  to  8  feet  of  water.  As  will  be  noticed,  itf 
course  coincides  with  a  right  line  for  a  distance  of  seven  and  a  half  miles,  at  whicl 
point  it  is  di'fieoted  to  the  south  and  continues  parallel  to  the  valley  of  the  Des  Plainei 
River  until  it  nnitts  with  the  latter  at  Joliet.  The  physical  difficulties  to  be  over 
come  along  this  line  are  of  an  ordinary  character,  being  such  as  are  common  to  work: 
of  this  class  in  almost  all  parts  of  the  country. 

The  iirst  fourteen  and  a  half  miles  of  canal  nre  excavated  through  a  compact  bln< 
clay  to  an  average  depth  of  16  feet.  On  the  latter  half  of  the  tif  eenth  mile  rock-exca 
ration  begins,  and,  with  the  exception  of  a  few  short  intervals,  this  material  continue! 
to  exist  along  the  line  to  a  point  below  Joliet. 

At  Lockport  a  section  of  the  valley  of  the  Des  Plaines  River  was  taken,  which  wil 
be  shown  on  the  sheets  accompanying  this  report,  from  which  it  will  be  seen  that  tb< 
valley  is  a  little  more  than  one  mile  in  width,  with  a  thin  drift  of  clay  over  the  rock 
the  river-bed  occupying  at  this  point  the  central  line  of  the  valley. 

As  this  had  previously  been  designated  as  a  favorable  ])oint  at  which  to  leave  th< 
canal  for  the  river,  I  examined  the  valley  with  great  care,  and  submit  a  section  to  shov 
the  superiority  of  the  xtresent  location  and  the  impracticability  of  any  plan  tending  t< 
a  chang:e  in  the  direction  mentioned. 

As  will  be  observed,  the  present  channel  is  insignificant,  the  bottom  of  the  rive 
being  but  little  below  the  general  elevation  of  the  valley;  any  channel  of  sufficien 
capacity  to  acconmiodate  heavy  vessels  would,  therefore,  bd  expensive  compared  t« 
the  present  line  of  improvement.  One-half  mile  in  advance  of  the  point  where  th< 
above  section  was  taken,  and  .30.65  miles  from  Chicago,  lock  No.  1,  of  12  feet  lift,  i 
met.  One  mile  beyond,  lock  No.  2,  of  10  feet  lift,  occurs ;  a  reach  of  less  than  1,000  fee 
brings  us  to  lock  No.  3,  of  10.67  feet  lift,  and  1.46  miles  from  lock  No.  3,  a  conibinec 
gnard  and  lift  lock  connects  the  water  in  the  third  level  with  the  surface  of  the  poo 
produced  by  dam  No.  1  in  the  Des  Plaines  River  at  Joliet.  The  canal  continnei 
eight-tenths  of  a  mile,  joining  the  river  at  a  point  six-tenths  of  a  mile  above  dan 
No.  1,  and  32  65  miles  out  from  Chicago.  The  total  lockage  on  this  division  is  34.i 
feet. 

Prior  to  the  year  1872,  the  summit-level  of  the  Illinois  and  Michigan  Canal  was  some 
8  feet  above  the  standard  level  of  Lake  Michigan,  and  the  quantity  of  water  requisite 
to  maintain  navigation  on  the  snmmit-Ievel  of  the  canal  was  supplied  from  Lake  Calu- 
met by  a  feeder  and  from  the  Chicago  River  by  expensive  pumping-macbinery. 

Some  time  during  the  year  1866  the  board  of  public  works  of  the  city  of  Chicago 
entered  into  a  contract  with  the  State  to  cut  down  and  reduce  the  summit-level  of  the 
canal  to  the  elevation  of  the  lake. 

The  object  of  this  work  on  the  part  of  the  city  authorities  was  to  obtain  an  outlet 
for  the  south  branch  of  the  Chicago  River;  that  being  a  receptacle  for  the  sewerage 
of  a  large  part  of  the  city. 

This  contract  was  satisfied,  the  work  completed,  and  navigation  on  the  canal  re- 
sumed July  18,  1872.  The  exertions  and  laboi-s  of  the  city  to  rid  itnelf  of  a  nnisancc 
were  not  in  vain  ;  the  residents  of  the  city  were  relieved  of  a  tnily  great  evil,  and  the 
problem  of  securing  a  permanent  and  ample  supply  of  water  for  th«d  canal  was  prac- 
tically solved. 

Hai»py  as  8uch  results  were,  the  work,  from  it«  contracted  dimensions,  afforded  onlj 
])artial  lelief;  and  recent  drainage  iuiprovements  in  the  vicinity  of  the  city  havt 
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proved  quite  detrimeutal  to  and  interfered  very  serioaflly  with  the  city'd  pnr]>08es  and 
in^'ereAts  in  res^iect  to  this  work. 

In  view  of  the  many  benefits  that  would  accrue  to  the  city  in  case  of  a  farther  en- 
\aT{;;enient  of  this  canal,  as  contemplated,  the  qaestion  is  believed  to  bd  pertinent, 
Will  the  city  assume  her  portion  of  the  cost  of  such  enlargement  f 

One  of  the  important  duties  of  this  snrvey  was  to  determine  accurately  the  volume 
of  warer  to  be  drawn  from  the  lake  to  maintain  a  depth  of  water  in  the  river  after  it 
shoald  be  improved. 

Experience  on  the  summit-level  of  the  canal,  since  it  has  been  supplied  from  the 

lake,  proves  conclusively  that  the  varying  sta^^es  of  water  in  the  lake  very  materially 

affect  navigation  on  this  part  of  the  canal.    This  fact  is  more  noticeable  during  periods 

when  the  direction  of  the  wind  is  parallel  with  the  axis  of  the  canal ;  the  fluctuations 

iu  the  elevation  of  the  surface  of  the  water  being  directly  traceable  to  this  cause. 

As  it  was  important  to  discover  what  relation  this  action  of  the  wind  bore  to  the 
volume  of  water  discharged  in  different  sections  of  the  canal,  I  made  a  series  of  observa- 
tions with  that  end  in  view.  The  results  of  these  observations  have  not  only  answered 
as  a  check  upon  theoretical  deductions,  but  have  also  proven  a  valuable  aid  in  decid- 
ing as  to  the  depth  and  inclination  to  be  given  to  a  channel  tbati  wonld  bu  practically 
free  from  the  evil  effects  due  to  the  cause  mentioned. 

At  an  average  stage  of  water  in  the  lake,  the  present  section  of  canal  delivers,  at 
Lockport,  according  to  onr  measurements,  17,600  cubic  feet  of  water  per  minute. 
Under  the  present  arrangement,  part  of  this  quantity  is  used  to  drive  machinery  ;  a 
part  id  wasted  into  the  river  below  ;  the  remainder  being  used  to  supply  the  locks  and 
short  reacb'es  of  canal  between  this  point  and  Joliet. 

I  bave  calculated  the  probable  quantity  of  water  necessary  to  supply  the  river  and 
canal  after  improvement,  and  fiud  that  2,064  cubic  feet  per  socoad  will  be  required. 
Thia  amount  includes  losses  from  evaporation  and  filtration,  and  a  quantity  equiva- 
lent to  one  lockage  every  ten  minutes. 

To  meet  these  demands  and  tbe  wants  of  the  proposed  navigation,  it  will  be  noces- 
Mry  to  construct  a  channel  160  feet  wide  ar.  tbu  water-line  and  ti  feet  deep,  with 
slopes  of  1|  to  1.  These  dimensions  gA'e  a  wute>r  area  equal  to  1,168  square  feet,  the 
slope  or  fall  to  be  0.28  feet  per  mile. 

The  proportions  of  this  section  would  be  varied  sonaewhat  where  the  rock  excava- 
tion occurs,  the  width  being  reduced  to  150  feet  and  the  side  slopes  i  to  1,  while  the 
depth  and  inclination  wonld  remain  constant.  The  mean  velocity  of  the  water  in  this 
channel  wonld  be  106.2  feet  per  minute,  or  1.21  miles  per  hour,  with  a  discharge  of 
124,042  cnbic  feet  per  minute. 

I(  will  be  noticed  that  the  areas  of  the  proposed  channel  and  the  present  channel 
*re  as  2.6  to  1,  while  the  respective  capacitioH  per  minute  are  as  7  to  I. 

Inspection  of  the  profile  shows  the  proposed  grade  of  the  canal  at  Lockport  to  be 

soDie  g  feet  below  the  grade  of  the  present  canal  at  the  same  point.    I  have  proposed 

J  raise  the  level  between  locks  Nos.  1  and  2,  con  inning  the  summit-level  to  lock  No.  2  ; 

*^^,  to  raise  the  level  between  2  and  '^,  dispensing  witli  the  construction  of  one  lock 

AQaredti^ioQr  the  total  number  of  lit't-locks  on  the  division  to  three,  with  an  average 

''^'»ai.S7feet. 

^/J®  estimate  contemplates  a  guard-lock  and  wast-e-weir  on  the  summit.  It  is  pro- 
jjrj^  ^  construct  the  former  at  the  head  of  the  canal  at  Chicago,  and  to  locate  the  latter 
ca^]^^^  No.  1,  below  Locki>ort.  It  also  provides  for  revetting  the  side  slopes  of  the 
esti  ^^^ce  it  is  not  in  rock  excavation.  A  towing-bank  has  not  been  included  in  the 
bA  a??-^^»  **  *ti  is  presumed  that  the  most  approved  methods  of  propelling  vessels  will 

•road 


linoof^S^  /Mri^ion. — Thi#divibion  will  consist  of  slack-water  navigation,  except  a  short 

|,^^   independent  canal  around  the  rapids  in  the  river  at  Marseilles. 
in  ^  g^*    a  point  a  short  distance  above  the  city  of  Joliet  the  Des  Plaines  River  flows 
^nj^  ^^thwest  direction  for  a  distance  of  sixteen  miles;  here  it  unites  with  the  Kan- 
ajijj     ^^^oniing  in  from  the  soutbea<«t,  and  forms  the  Illinois.    The  latter  follows  a  course 

Qjj  ^^directly  west  t-o  beyond  La  Salle. 
drift  ^^®  ^^^  ^^®  miles  of  this  division  the  river  has  cut  through  tbe  bottom  of  the 
frQm'^^^rming  its  bed  in  the  limest<nie  beneath.    At  the  end  of  the  fifth  mile,  counting 
the  fif^  \^  ^^^ti  line  of  this  division,  the  rock  makes  a  dip  and  does  not  appear  again  until 

TIjj.    ^leth  mile  is  reached, 
streai^^^^^®^^  the  remainder  of  the  distance,  except  one  or  two  short  intervals,  the 

Xije/^,^^ew8  over  a  rocky  bed. 
van'ea     ^^^  Plaines  and  Illinois  Valley  is  from  a  mile  to  a  mile  and  one-half  wide,  and 
differ^,  ^^reatlv  in  its  character  in  different  portions  of  tbe  country,  which  is  due  to  the 
On    .^^ ti  geological  formations  that  outcrop  along  its  course. 

le  upper  portion  of  the  stream,  below  Joliet,  the  rock  underlying  the  valley  is 
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covered  with  a  stratam  of  yellow  marly  clay ;  farther  down  this  is  again  overlaid  witl 
a  thin  layer  of  black  mold,  deposited  daring  the  periods  of  high  water.  Just  abov< 
and  below  the  town  of  Morris,  the  valley  increases  in  width,  and  there  is  a  gret^tei 
depth  of  soil.  At  these  points  the  valley,  being  very  fertile,  is  advantageoasly  colti 
vated.  Passing  beyond  this  westward,  near  the  eastern  boundary  of  La  Salle  Connty 
we  find  the  Saint  Peter's  sandstone  formation  ;  consi^lerable  areas  of  rock  being  lai( 
bare  in  the  valley,  renders  it  unfit  for  cultivation. 

Near  Utica  the  calciferons  formation  underlying  the  Saint  Peter's  comes  to  the  sar 
face.  Some  distance  yet  beyond  this  occurs  one  of  those  pecnliar  dips  in  the  stoD< 
formation  known  as  an  anticlinal  axis.  Here,  as  noticed  by  Professor  Freeman,  is  i 
remarkable  change ;  the  harder  character  of  the  calciferous  rocks  has  resisted  tb( 
eroding  action  of  the  water  in  the  valley  better  than  the  softer  material  of  the  coal 
measures,  and  the  surface  of  the  valley  is  mostly  above  the  level  of  the  freshets  of  thi 
river.  But  as  soon  as  the  coal-measures  are  reached,  beyond  Utica,  the  whole  valle; 
is  denuded,  so  that  it  is  annually  overtlowed  by  the  rise  of  the  river. 

Throughout  the  entire  course  of  the  stream  as  examined,  it  was  noticed  that  ther 
have  been  but  few  changes  in  the  course  of  the  bed  through  the  valley. 

There  is  evidence  of  a  change  having  taken  place  at  La  Salle.  Opposite  that  cit 
there  exists  a  bayou,  extending  from  the  river,  near  the  entrance  of  the  canal«  paralle 
with  the  general  course  of  the  valley  up  to  a  point  near  the  Illinois  Central  Railroa. 
bridge.  This  bayou  presents  the  appearance  of  having  been  the  main  channel  of  tli 
river  in  the  past.  The  location  relative  to  the  present  channel  ^  ill  be  shown  on  tim 
maps. 

The  principal  affluents  of  the  Illinois  which  enter  from  the  north  are  the  Da  Pag* 
Au  Sable,  Fox,  and  Little  Vermillion  Rivers,  while  from  the  south  come  the  Kaa 
kakee,  Mazou,  Waupecau,  and  Great  Vermillion  Rivers.  As  these  streams  have,  lila 
the  large  one,  worn  their  way  down  through  the  drift,  they  have  undoubtedly  attains 
a  constant  regimen. 

It  is  thongbt  that  the  amount  of  matter  discharged  by  these  daring  times  of  floca 
cannot  have  a  very  considerable  effect  on  the  condition  of  the  Illinois  River  after  iiH 
provement. 

Soundings  were  taken  throughout  the  entire  length  of  river  examined,  and  cro^ 
sections  of  the  valley  were  run  at  intervals,  and  near  the  site  of  any  proposed  woih 
or  improvement  the  general  contour  of  the  valley  was  closely  noted.    The  river 
tolerably  uniform  in  width,  averaging  a  little  more  than  600  feet  between  banks 
These  latter  are  from  10  to  25  feet  above  the  surface  of  low  water. 

Although  the  width  of  the  channel  is,  in  a  measure,  constant,  the  depth  of  the  s^ 
tion  and  the  inclination  of  the  surface  of  water  varies  greatly  at  different  poin  '« 
The  maximum  fall  occurs  at  the  Marseilles  Rapids,  being  9.36  feet  per  mile.  The  mi^ 
mum  is  found  through  what  is  known  as  Joliet  Lake,  where  the  surface  has  an  inc= 
nation  of  T-J\ny  feet  per  mile. 

Owing  to  the  great  rise  in  the  surface  of  water  during  freshets,  it  will  be  necessj^ 
to  place  draw-spans  in  the  bridges  crossing  the  river.    Tiiis  estimate  covers  the  cost 
such  draws  where  not  already  provided.  _^ 

Throughout  the  survey  the  river  continued  at  its  lowest  stages.  It  was  carefn  ^ 
gauged  at  different  points  while  in  this  condition.  At  a  section  nine  miles  below  JoL 
the  discharge  was  523  cubic  feet  per  second.  At  La  Salle  the  discharge  was  933  cuM 
feet  per  second.  The  total  fall  in  the  plane  of  low  wat«r  was  fouud  to  be  103  fe?^ 
The  velocity  varies  greatly,  being  that  due  to  the  fall,  with  the  necessary  modificatio  ^ 
at  different  points. 

It  is  proposed  to  overcome  the  natural  descent  of  103  feet  by  means  of  eleven  loc^ 
and  dams ;  the  dams  to  be  constructed  of  wooden  cribs,  filled  with  stone,  to  have  stc^ 
abutments;  the  locks  to  be  of  cut  stone,  and  of  the  same  dimensions  as  those  on  tiT 
first  division ;  the  whole  to  be  built  in  the  most  substantial  manner.  Eight  of  th^ 
locks  and  dams  will  be  founded  on  rock.  At  the  sites  choseAfor  the  remaining  th^ 
I  found  it  impossible  to  ascertain  accurately  the  outline  of  the  rock.  I  have,  the- 
fore,  estimated  for  bearing-piles  and  concrete  at  each  of  these. 

Two  of  the  dams  necessary  already  exist ;  one  at  Joliet  and  one  at  Marseilles.  Th^ 
will  be  slightly  increased  in  height. 

The  following  is  the  location  and  height  of  the  several  dams,  together  with  the  per: 
tion  and  lift  of  the  accompanying  lock,  reckoning  tb»  distance  of  each  from  the  e^ 
line  of  the  division,  or  where  the  canal  joins  the  river.  b — ■ 

Commencing  with  the  dam  in  the  river  at  Joliet,  belonging  to  the  State,  and  kno^ 
as  Dam  No.  1,  we  find  it  is  .65  mile  beyond  the  junction  of  the  canal.    This  dam 
be  raised  four-tenths  of  a  foot.    Lock  No.  4,  of  13  feet  lift,  will  be  located  here, 
mile  from  this  is  the  second  dam,  owned  by  the  State.    It  is  proposed  to  remove  t 
and  also  the  stone  arches  that  span  the  river  at  this  point,  and  replace  them  with 
iron  draw. 

Passing  beyond,  2,000  feet,  we  find  Dam  No.  2.    This  dam  was  originally  built 
milling  purposes,  and  is  not  in  good  condition.     It  is  thought  advisable  to  remove  t 


NAVIGATION   OF   TUE   MISSISSIPPI    RIVER.  107 

clatn,  replacing  it  by  another  12^  feet  in  height.    Lock  No.  5^  of  10^  feet  lift,  will  be 
ioeated  at  this  point. 

'I' he  site  of  Dam  No.  3  and  Lock  No.  6  is  chosen  on  the  tirst  half  of  the  fifth  mile. 
^^is  lock  has  a  lift  of  9^  feet,  the  dam  rendering  the  channel  navigable  for  2.7  miles. 
On  the  eleventh  mile  occnrs  Dam  No.  4  and  Lock  No.  7,  of  10  feet  lift.    This  dam 
'^iaes  the  sorface  of  water  8^  feet,  the  pool  being  5.7  miles  in  length.    On  the  eighteenth 
''^^le  Dam  No.  5  creates  a  pool  seven  and  a  half  miles  long.    At  this  dam  Lock  No.  8 
^^ojCftDecte  with  a  pool  12.4  miles  in  length,  formed  by  Dam  No.  6,  located  on  the  thirtieth 
^ile.    Here  we  have  Lock  No.  9,  of  8  feet  lift,  falling  into  the  pool  of  the  Marseilles 
^Am.    This  dam,  situated  at  the  end  of  the  forty-third  mile^  is  to  be  raised  2.3  feet, 
^^Dg  a  navigation  of  13.1  miles.    Here  Lock  No.  10,  of  14  feet  lift,  with  a  reach  of 
l^c^ependent  canal  2.8  miles  in  length,  forms  the  navigation  around  the  Marseilles 
'^A  pids.    The  first  dam  below  the  rapids  is  known  as  No.  8.    This  dam  produces  a  suit- 
^V»le  depth  of  water  for  3.7  miles  from  the  preceding  lock  to  Lock  No.  11,  of  10  feet  lift, 
^Ijich  opens  into  a  pool  6.4  miles  in  length,  formed  by  Dam  No.  9,  located  on  the  fifty- 
fourth  mile.    Lock  r^o.  12,  of  6  feet  lift,  corresponds  to  Dam  No.  9. 

Jit  the  end  of  the  sixtieth  mile  Dam  No.  10  creates  a  pool  of  6.9  miles  in  length, 
ck  No.  13,  of  9  feet  lift,  opens  into  a  pool  five  miles  in  length  above  Dam  No.  11. 
is  dam  raises  the  surface  of  water  4.6  feet,  and  is  the  last  of  the  series  required  to 
ske  the  navigation  complete.  The  location  for  this  was  chosen  on  the  sixty-fifth 
lie.  Here  Lock  No.  14,  of  5  feet  lift,  joins  the  contem])lated  navigation  with  the 
gristing  slack- water  improvement  below. 

A  more  extended  examination  might  result  in  a  change  in  the  final  location  of  the 

^ms ;  yet  such  changes  cannot  atfect  the  estimate  to  any  considerable  extent. 

Before  the  improvement  of  this  division  is  commenced,  a  series  of  observations  should 

inaugurated,  with  a  view  of  obtaining  a  more  thorough  knowledge  of  the  river  under 

varying  stages  than  could  be  obtained  during  the  short  period  allotted  to  this  snr- 

^^y.    Again,  it  would  be  of  interest  to  compare  carefully  the  real  with  the  calculated 

:fifect8  produced  on  this  portion  of  the  river  by  the  improvement  of  the  division  above. 

^cich  a  course  might  lead  to  an  important  modification  of  the  plans  proposed. 

As  shown  by  the  survey,  the  damages  resulting  from  overflow  of  lauds  adjacent  to 
e  river  amount  to  so  little  that  they  can  be  omitted  here. 
This  division  will  cost  $4,347,879.80,  or  an  average  of  $65,254.07  per  mile. 
_  Third  Divisiofi. — November  14  I  received  an  order  to  resurvey  a  part  of  the  western 
division  of  the  Hennepin  Canal  route,  and  to  examine  the  country  Iving  between  the 
^Kock  and  the  Mississippi  Rivers ;  the  survey  to  be  conducted  especially  with  a  view  to 
A^ertain  the  most  favorable  point  on  the  river  at  which  to  establish  the  western  ter- 
^"^  Jnns  of  this  route. 

^ith  a  small  party  I  repaired  to  the  field,  but  the  inclement  weather  interfered  very 
^^'ionsly  with  the  work.  The  bad  state  of  the  weather  continuing,  and  the  close  of 
^Qe  season  being  at  hand,  it  was  determined  to  postpone  this  part  of  the  work  until 
^**©  opening  of  another  season. 

.  ^^uring  a  hurried  examination  of  the  country  I  fonnd  another  reason  for  deferilng 

tK    .^^^^  ^°  ^^®  ^^^^  th&t  this  survey  should,  to  accomplish  the  best  result  and  to  furnish 

^^information  desired,  embrace  a  resurvey  of  the  entire  western  division  of  this  route. 

^he  notes  collected  are  too  meager  to  base  an  estimate  upon,  and  I  refrain  from 

^.pressing  an  opinion  as  to  the  probable  relative  advantages  of  certain  proposed  ter- 

12^  points. 
1^,  ^he  prices  of  the  various  kinds  of  work  here  included  were  fixed  after  consulting 

^®  most  reliable  local  sources. 
1^  ^he  surveys  that  have  already  been  made  of  the  principal  part  of  this  route  render 
^^lH>88ible  to  begin  the  location  and  actual  construction  of  the  work  at  as  early  a  day 
^^  Oiay  be  convenient  to  the  authorities  in  charge. 

^^^bia  division  will  cost  (according  to  a  former  estimate  for  a  commercial  canal) 
*^>Q99,722.64. 
^.  -^U  closing  this  report,  I  desire  to  tender  thanks  to  the  State  canal  authorities  for 

Sj'  cordial  co-operatiou  and  for  the  many  courtesies  extended  to  us. 
^^^be  commercial  importance  of  this  great  route  has  been  so  thoroughly  difieussed  and 
^^  Universally  conceded,  that  I  deem  it  unnecessary  to  refer  to  that  view  of  the  subject 

^^Lis  connection. 
^    "Jhe  maps,  plans,  and  profiles  to  accompany  this  report  are  preparing,  and  will  be 

^omitted  as  soon  as  completed. 
^y^A^ppended  to  this  report,  as  before  mentloned|  is  a  statement  in  detail  of  the  cost  of 

*^j^  tirst  and  second  divisions  of  the  work. 
^    ^he  following  summary  shows  the  number  of  miles,  the  amount  of  lockage,  and  the 

^^^l  cost  of  the  entire  work  complete,  extending  from  Lake  Michigan  to  the  Mis- 
^•"nlppi : 
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SUMMARY. 


First  division 

Second  dirision 

First  and  second  divisions  combined 

Third  division 

The  whole  rente  complete  fW>m  Jj&ke  Miohigftn  to 
the  Mississippi  River,  embracing  the  first,  second, 
and  third  divisions 


Length. 

Lockage. 

MUe». 

Feet 

33.65 

34.7 

66.63 

ia3.0 

99. 2i^ 

137.7 

65.31 

399.0 

164.59 

436.7 

Average  cost 
per  mile. 


*  Indadiug  the  cost  of  the  feeder. 
Very  respectfolly,  your  obedient  servant, 


€ol.  J.  N.  Macomb, 

Corps  of  Engineer8t  C.  S,  A. 


$353,339  17 
65.854  07 
159.  959  63 
59, 710  90* 


130, 180  66 


Total  cost 


#11,539.933 

4,347,879 

15. 880, 813 

3,899,738 


19, 780. 534 


F.  C.  DORAN. 
Civil  Engintery  AsifUiiani 
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SECOND  DIVISION. 

Estimate  of  the  cost  of  eleven  dams  and  eleven  locks  between  Joliet  and  La  Sailer  to  give  1-fttt 
navigation^  the  lock  being  of  sufficient  dimensions  to  pass  the  largest  class  of  river-steam- 
boats j  viZf  350 /ee^  between  the  gates  and  75  feet  in  width. 

SECTION  ONE. 

Lock  No.  4  and  Dam  No.  1 : 

Cost  of  lock $187,424 

RaisiDg  dam 5,  IfiA 

Total 192,608 

•  SECTION  TWO. 

Lock  No.  5  and  Dam  No.  2 : 

Cost  of  lock $189,  «H4 

250  linear  feet  of  dam 40,284 

Two  draws  in  road-bridges 20,000 

Removal  of  old  lock  and  dam 2,000 

Removal  of  etone  bridge  and  replacing  with  draw 12,000 

Draw  in  railroad-bridge 12,000 

Removal  of  Cat  Island 2,490 

Total 278,658 

SECTION  THREE. 

Lock  No.  6  and  Dam  No.  3  : 

Cost  of  lock $207,939 

1,090  linear  feet  of  dam 149,841 

Dredging  at  Joliet  Bar 97,646 

Total 455,426 

SECITON  FOUR. 

Lock  No.  7  and  Dam  No.  4  : 

Cost  of  lock $199,983 

445  linear  feet  of  dam 59,446 

Dredgirj  at  bars  Nos.  2  and  3 9,875 

Draw  in  road-bridge 9, 000 

Removal  of  Kankakee  feeder  aqueduct 1,000 

Total 279,304 

SECTION   FIVE. 

Lock  No.  8  and  Dam  No.  5 : 

Cost  of  lock $201,3.33 

950  linear  feet  of  dam 152,098 

250  feet  of  dike  across  slough 1, 250 

Draw  in  road-bridge  at  Morris ^..  9, 000 

Total 363,681 

SECTION  SIX. 

Lock  No.  9  and  Dam  No.  6  : 

Cost  of  lock $204,317 

540  linear  feet  of  dam 91, 924 

Total 296,241 

SECTION  SEVEN. 

Lock  No.  10  and  Dam  No.  7 : 

Cost  of  lock $184,:)85 

Raising  dam 13,950 

Excavation  of  independent  canal  around  rapids  at  Marseilles 613, 782 

Draw  in  road-bridge  at  Seneca 9,000 

Dredging  at  bars  Noe.4  and  5 959 

Total 822,076 
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SECTION  EIGHT. 

Lock  No.  11  and  Dam  No.  8 : 

Cost  of  lock $206,714 

500  linear  feet  of  dam 75,281 


Total .....: 281,995 

SECTION   NINE. 

Lock  No.  12  and  Dam  No.  9 : 

Cost  of  lock $208,285 

900  linear  feet  of  dam 104, 6:U 

Draw  in  road-bridge  at  Ottawa 9, 000 

Draw  in  railroad-bridge  at  Ottawa 15, 000 


Total 33(i,916 

SECTION  TEN. 

Lock  No.  13  and  Dam  No.  10 : 

Cost  of  lock f;20.'),959 

860  linear  feet  of  dam 129,984 


Total 335,943 

SECTION    ELEVEN. 

Lock  No.  14  and  Dam  No.  11 : 

Cost  of  lock $210,830 

575  linear  feet  of  dam 98, 940 


Total 309,770 

Becapitulation  of  ihe  cost  of  eleven  dama  and  eleven  locks  for  the  Illinois  Rirei'^  between  Joliet 
and  La  Salle^  designed  to  give  7 -feet  navigation,  the  locks  to  be  350  feet  between  miter-sills, 
and  75  feet  wide  in  the  chamber. 


Numbers  of  locks  and 
dams. 

Lift 

Length  of  dam. 

Length  of  pools. 

Cost  of  coDstrtiction. 

Lock. 

Dam. 

Feet. 

Feet 

Miles. 
0  65 

Amount. 

4                    1 

13.17 

300 

|'19a,  608  00 

ft 

3 

9.00 

250 

l.Ol 

278, 658  30 

6 

3 

11.00 

1,090 

2.69 

4.55,  426  00 

7 

4 

10.00 

440 

ft.  69 

279,  304  00 

8 

5 

8.00 

950 

7.46 

36,1,681  00 

9 

6 

8.00 

.540 

12.38 

296,341  00 

10 

7 

14.00 

930 

13.08 

822, 076  00 

11 

8 

10.00 

500 

3.67 

281,995  00 

13 

9 

6.00 

900 

6.44 

336.916  00 

13 

10 

9.00 

860 

6.86 

a35, 943  00 

14 

11 

5.00 

575 

4.96 

309,770  00 

Total 

3, 952, 618  00 

Total  cost  of  construction 

Add  10  per  cent,  for  contingencies 


$3,952,618  00 
395,261  80 


Total 4,347,879  80 


CCS. 

third  subdivision  of  the  northern  transportation-route. 

report  of  major  j.  m.  wilson,  corps  of  engineers. 

United  States  Engineer  Office, 

Oswegoy  K.  T.,  December  24,  1874. 

General  :  Tbe  act  of  CJongress  approved  June  23, 1874,  directed  that 
certain  surveys  and  estimates  should  be  made  of  the  various  routes  of 
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transportation  recommended  by  the  select  committee  of  the  United 
States  Senate  in  their  report  of  April  24,  1874. 

On  the  2d  of  July  I  was  notified  by  the  Chief  of  Engineers  that  he 
had  assigned  to  me,  in  addition  to  my  other  duties,  the  subject  com- 
prised in  the  third  subdivision  of  the  northern  route,  viz,  the  examina- 
tion and  formation  of  estimates  of  the  probable  cost  of  the  enlargement 
and  improvement,  with  the  concurrence  of  the  iState  of  New  York,  of 
one  or  more  of  the  three  water-routes  from  the  lakes  to  New  York  City. 

These  include  the  Erie  Canal  from  Buffalo  to  Albany,  the  Oneida 
Lake  Ship-canal  from  Oswego  to  Albany,  and  the  Champlaiu  Ship  canal 
from  Lake  Champlain  to  deep  water  on  the  Hudson  River,  including 
such  connections  as  may  be  effected  between  Lake  Champlain  and  the 
Saint  Lawrence  River,  with  the  co  operation  of  the  British  provinces. 

Jn  September  I  was  instructed  bj*  the  Chief  of  Engineers  that,  upon 
the  Champlain  route,  Troj^  would  be  the  southern  limit  of  my  field,  as^ 
far  as  the  Hudson  River  was  concerned,  and,  at  a  later  date,  L  wa^^- 
further  directed  to  include  in  the  consideration  of  that  route  the  alter — 
native  of  leaving  the  river  above  the  Troy  dam,  and  continuing  th^s 
route  by  ship  canal  to  Albany. 

OBJECT  OF  THE  SURVEYS. 

The  object  of  these  surveys  and  estimates  was  to  secure  the  greatest 
amount  of  exact  information  in  reference  to  the  cost  of  enlarging  thes^ 
great  water-routes  between   the  lakes  and   tide-water,  so  that   they 
should  comply  with  the  requirements  of  the  present  age,  and  afford 
ample  facilities  to  the  rapidly  increasing  demands  of  the  Great  West 
for  the  transportation  of  her  products  to  the  markets  of  the  Eiist. 

CHABACTEE  OF  THE  WOKK. 

The  national  character  of  this  great  work,  the  benefits  to  be  derived 
from  each  route,  and  the  combined  benefits  of  the  proposed  system  of 
improvements,  have  been  so  ably  and  thoroughly  discussed  by  the  United 
States  Senate  committee,  and  their  views  supported  by  such  a  mass  of 
statistics,  that  I  am  satisfied  that  it  is  neither  expected  nor  desired  that 
I  should  enter  into  a  discussion  of  its  necessity,  and  I  shall  therefore 
confine  myself  entirely  to  a  description  of  the  routes  and  the  engineer- 
ing operations  required,  and  present  necessary  estimates  of  the  cost  of 
carrying  out  the  end  in  view. 

Immediately  after  the  receipt  of  my  instructions,  I  entered  upon  the 
duties  assigned  to  me,  and  proceeded  to  gather  all  possible  data  upon 
the  subject.  The  limited  funds  at  my  command,  $6,000,  rendered  it 
necessiiry  that  1  should  avail  myself  of  all  the  information  1  could 
obtain  from  surveys  already  made,  and  through  the  great  courtesy  and 
kindness  of  the  chief  engineer  of  the  State  of  New  York  and  his  assist- 
ants, who  promptly  placed  the  records  of  their  offices  at  my  service, 
I  have  only  found  it  necessary  to  make  new  survej^s  over  portions  of 
the  routes,  but  have  caused  complete  and  careful  reconnaissances  to  be 
made  over  all  three  lines,  and  have  personally  examined  the  most  im- 
portant localities. 

DIVISION  OF  THE  WORK. 

The  subject   naturally  divided  itself  into  three  parts,  and  to   each 
division  I  assigned  capable  and  efficient  civil  engineers  with  proper  as 
sistants. 
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The  reports  of  these  gentlemen,  transmitted  herewith,  are  the  result 
'  careful  study  and  close  examination,  and  their  reputations  in  their 
prx>fession  are  such  that  the  utmost  reliance  can  be  placed  upon  their 
conclusions. 

^  It  will  be  perceived  that  free  use  has  been  made  of  the  reports  of  pre- 
vious surveys  of  these  various  routes,  but  every  ifem  has  been  closely 
iMid  carefully  studied  before  being  offered  as  correct,  and  the  reports 
are  replete  with  data  never  before  presented. 

THE  ERIE-CANAL  ROUTE. 

Sistory  and  description  of  the  present  eanaJ. — This  great  water  route, 
passing  through  the  garden-district  of  the  Empire  State,  connects  Lake 
l^rie  at  Buffalo  with  the  Hudson  Kiver  at  Troy  and  Albany. 

In  1808  the  surveyor-general  of  New  York* was  directed  to  survey  a 
I'OQte  for  a  canal  from  the  Hudson  Eiver  to  Lake  Erie.  Three  years  later 
A  commission  reported  that  a  continuous  canal  on  **an  inclined  plane' 
^aa  practicable,  and  in  1811  the  legislature  directed  the  construction  of 
tbe  present  route.  The  war  of  1812  prevented  the  continuation  of  the 
^ork,  and  nothing  further  was  done  until  1816,  when  a  new  commission 
^aa  formed. 

X'he  work  was  commenced  July  4, 1817,  and  completed  in  1826.  The 
Pi'ism  of  the  canal  was  40  feet  at  surface,  28  at  bottom,  with  a  depth  of 
^  f^t,  and  it  was  navigable  at  that  time  for  boats  of  seventy-six  tons 
•>»»i-den. 

Xn  1834  the  legislature  of  New  York  directed  that  double-locks  should 
^^  constructed  on  a  part  of  the  line,  and  in  1835  its  enlargement  was 
Ait^liorized,  so  as  to  be  navigable  for  boats  of  two  hundred  and  forty 

,Xt  is  now  three  hundred  and  fifty-one  and  seventy-eight  hundredths 
i^^l^s  long,  with  seventy-one  lift  and  two  guard  looks,  and  a  lockage  of 
^^^-j%  feet ;  the  lift-locks  are  all  double  except  at  one  or  two  localities, 
^^cl  at  those  places  it  is  anticipated  that  the  work  of  doubling  will  soon 
^  <M)mpleted.  These  locks  are  110  feet  long,  18  feet  wide,  with  a  depth 
^^  7  feet  on  the  miter-still ;  the  maximum  lift  is  15^  feet,  which  occurs 
**•  -Albany. 

I'he  prism  of  the  canal  is  70  feet  at  surface,  56  feet  at  bottom,  with  a 
^^Y^th  of  7  feet  from  Albany  to  Bochester;  at  Rochester,  it  is  71  feet 
^^<le  at  the  surface,  and  53  feet  at  the  bottom,  with  a  depth  ot  7^  feet ; 
[^jincreases  regularly  from  Bochester  to  Lookport,  at  the  latter  place 
y^lug  98  feet  on  the  surface  and  79  at  the  bottom,  with  a  depth  of  7^ 
^^^^t;  the  grade  of  the  bottom  between  these  last-mentioned  places  is 
^^^^y-three  thousandths  of  a  foot  to  the  mile. 

^rom  Lockport,  for  three  miles,  the  canal  passes  through  a  heavy 
^^^Kik  cutting ;  the  prism  is  62  feet  on  the  surface  and  60  feet  at  the  bot- 
**^^xi,  with  a  depth  of  9  feet;  to  Tonawanda,  twelve  miles,  using  Tona- 
^^nda  Creek,  it  is  200  feet  wide  on  the  surface  and  9  feet  deep;  to  Black 
-^^^^k,  eight  miles,  it  is  80  feet  wide  on  the  surface,  60  feet  on  the  bot- 
^^  K»i,  and  from  8  to  9  feet  deep. 

I^be  boats  now  navigating  the  canal  are  98  feet  long,  17/^  feet  wide, 
^v?^  draw6y*^  feet;  the  maximum  burden  is  two  hundred  and  forty  tons^ 
tixe  trunk  of  the  canal  is  capable  of  doing  three  times  the  business  done 
^"ith  the  pre>sent  class  of  boats. 

Enlargement  of  locks, — In  1863  surveys  and  estimates  were  made  under 
tile  direction  of  the  State  engineer  of  New  York  for  constructing  a  series 
^^  ^ularged  locks  alongside  the  present  ones,  so  as  to  pass  gunboats 

H.  Ex.  49 8 
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from  tide- water  to  Lake  Erie.  This  was  done  carefully,  elaborately,  and 
faithfully,  and  a  full  aud  detailed  report  submitted. 

To  that  report  1  am  indebted  for  the  most  valuable  information,  and 
I  have  fully  relied  upon. the  datA  it  contains,  knowing  the  high  char- 
acter and  ability  of  the  engineers  engaged  upon  the  work. 

Object  of  the  present  examination. — The  object  of  the  present  examina- 
tion and  estimate  is  to  determine  the  cost  of  enlarging  one  tier  of  the 
present  locks,  so  as  to  pass  boats  210  feet  long  and  25  feet  wide,  with  a 
draught  of  6/^  feet,  the  burden  being  six  hundred  and  ninety  tons,  and 
to  deepen  the  canal  to  8  feet,  except  upon  mechanical  structures. 

The  enlarged  locks  are  to  be  225  feet  long,  26  feet  wide,  and  the  depth 
upon  the  miter-sill  will  be  7  feet. 

Mr.  Octave  Blanc,  assistant  engineer,  whose  report  is  transmitted 
herewith,  has  most  carefully  studied  the  whole  subject,  and  presents 
estimates  for  enlarging  one  tier  of  the  present  locks,  &c.  This  plan  is 
recommended  by  him,  except  in  certain  localities,  and  in  this  recom- 
mendation he  is  sustained  by  the  most  competent  canal  engineers. 

I  have  thoroughly  examined  the  case  and  personally  inspected  the 
most  prominent  localities  along  the  whole  line,  aud  agree  with  him  per- 
fectly; Although  estimates  have  heretofore  been  made  both  for  a  new 
tier  of  locks  and  for  enlarging  the  present  ones,  I  earnestly  recommend, 
should  the  work  be  undertaken,  that  the  latter  plan  be  adopted.  In 
enlarging  one  lock  navigation  will  be  only  partially  impeded,  and  if 
appropriations  are  made  so  that  materials  can  be  purchased  in  the  sum- 
mer and  delivered  at  the  proper  localities,  the  work  can  be  rapidly  ad- 
vanced during  the  winter;  moreover,  boats  of  the  size  now  navigating 
the  canals  will,  in  case  the  locks  are  enlarged,  cease  to  be  used  in  a  few 
years,  and  then,  if  the  demands  of  commerce  render  it  necessary,  the 
other  locks  can  be  readily  improved. 

In  accordance  with  my  instructions,  these  estimates  have  been  pre- 
pared for  stone  locks  only,  using  the  best  class  of  materials.  In  a  work 
of  this  magnitude  only  the  most  durable  materials  should  be  used. 

Deepening  the  canal — In  the  advancement  of  science,  it  is  certain  that 
steam-power  upon  the  canals  will  erelong  be  used  entirely,  and,  there- 
fore, every  facility  should  be  oflFered  for  the  rapid  movement  of  boats. 
During  the  past  season  great  progress  has  been  made  in  the  use  of  steam, 
and  the  fact  has  been  clearly  shown  that,  with  extended  facilities  for  its 
use,  cheap  transportation  over  this  canal  can  be  secured.  The  present 
boats,  drawn  by  horses,  consume  from  ten  to  twelve  days  in  going  from 
Bufialo  to  Albany,  while  the  steam  canal-boats  used  the  past  season 
have  made  the  trip  iti  six.  For  this  reason  I  have  thought  best  to  esti- 
mate, also,  for  deepening  the  canal,  so  that  there  will  be  nowhere,  except 
upon  mechanical  structures,  a  less  depth  than  8  feet.  This  will  give 
sufficient  water  to  allow  steamboats  drawing  6^  feet  to  navigate  the 
canal  without  difficulty. 

Water-supply.-^Mv.  Martin  King,  assistant  engineer,  has  given  the 
subject  of  the  water-supply  the  most  careful  attention,  and  the  statement 
prepared  by  him,  and  submitted  in  Mr.  Blanc's  report,  gives  sufficient 
data  to  show  that  a  full  supply  can  be  maintained  withoutdifficulty. 

In  the  last  report  of  the  canal  commissioners  of  the  State  of  New 
York  the  following  statement  occurs : 

The  whole  namber  of  boats  cleared  at  Buffalo  daring  the  season  of  1873  shows  a 
daily  average  of  nearly  fifty,  which  may  be  classified  as  follows  : 

Grain-boats,  daily • 30 

Lumber-boats,  daily 10 
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Staves,  shingles,  and  hoops  boats,  daily 5 

Miscellaneous  cargo  boats ^ 5 

Total 50 

Fifty  boats  clearing  and  fifty  anriying,  making  one  hundred  lockages  per  day,  or  nine- 
teen thonsand  lockages  in  the  aggregate  during  the  past  season,  which  is  eleven  thou- 
sand less  than  can  be  made  with  single  locks  alone. 

The  new  boats  to  be  used  will  have  a  capacity  of  more  than  three 
times  those  now  in  use,  and  for  this  reason  I  have  concluded  that  a 
water-supply  sufficient  for  the  passage  of  one  hundred  of  these  will 
accommodate  the  demands  of  commerce  for  many  years  to  come,  and 
have  based  my  estimates  accordingly. 

The  main  supply  of  the  canal  between  Buffalo  and  Clyde  is  derived 
from  Lake  Erie,  and  the  source  is  ample  for  the  purpose,  if  proi)erly 
managed. 

The  Montezuma  level,  the  lowest  on  the  canal,  dtfiins  from  both  sides, 
and  has  never  given  trouble.    • 

The  Port  Byron  and  Jordan  levels,  which  have  given  rise  to  questions 
as  to  the  sufficiency  of  their  supply,  are  shown  to  have  a  surplus  of  over 
8,000,000  cubic  feet  per  twenty-four  hours,  a  fact  certainly  to  be  a  source 
of  gratification,  as  all  natural  feeders  have  already  been  brought  into 
use. 

Upon  the  Kome  or  long  level  there  is  at  present  a  large  suipljs,  and 
the  Fish  Creek  feeder,  for  which  estimates,  based  upou  quantities  as 
given  in  the  report  of  the  New  York  State  engineer  lor  1864,  have  been 
made,  can  supply  in  addition  over  10,000,000  cubic  feet  per  twenty-four 
boors  throughout  the  season.  As  the  present  Oneida  Lake  Canal  is 
also  to  be  supplied  from  this  level,  but  has  not  been  considered  in  Mr. 
Blanc's  report,  allowance  must  be  made  for  it;  it  will  require  about 
5,000,000  cubic  feet  per  twenty-four  hours,  leaving  still  a  large  available 
surplus  for  the  long  level. 

From  this  level  to  Albany  the  supply  is  abundant  and  far  in  excess 
of  the  demand.  I  am  therefore  satisfied  that  a  full  and  sufficient  supply 
of  water  can  be  obtained  to  answer  all  the  demands  of  commerce  for 
many  years  to  come  upon  the  Erie  Canal  with  its  locks  enlarged. 

FreHent  project, — It  is  now  proposed  to  enlarge  one  tier  of  the  present 
locks  throughout  the  whole  line  of  the  canal,  except  at  Albany,  West 
Troy,  Lockville,  and  Lockport. 

At  Lockville,  the  nev^  canal,  three-quarters  of  a  mile  long,  as  projected 
by  State  Engineer  Story,  of  New  York,  is  recommended,  with  two  locks 
of  12-feet  lift  each,  thus  cutting  off  the  bend  in  the  present  canal,  and 
overcoming  the  fall  with  two  instead  of  three  locks,  as  at  present. 

At  Lockport  it  is  also  deemed  best  to  construct  a  new  flight  of  locks, 
as  recommended  by  the  same  engineer,  alongside  the  present  ones,  and 
overcoming  the  fall  with  three  instead  of  five  locks  as  at  present.  This 
is  so  arranged  that,  should  it  be  demanded  in  the  future,  another  tier 
can  be  constructed.  A  new  race  is  also  projected,  with  drop  over 
breast- walls  instead  of  the  inclined  plane  now  used. 

Cost  of  the  project — The  cost  of  the  proposed  work,  which  includes 
the  enlargement  of  locks,  changes  in  aqueducts,  bridges,  culverts,  &c., 
incident  thereto,  and  deepening  the  canal,  so  that  there  will  be  nowhere, 
except  upon  mechanical  structures,  a  less  depth  than  8  feet,  will  be  as 
follows : 

Liocks $4,421,711  80 

Aqaeducts,  cnlvert«,  bridges,  &c 363,777  25 

RemoviDg  bench-walls 710,000  00 

WidcDing  canal  near  aqneducts 9,^iIL  Q^ 
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Deepening  canal |1, 361, 241  00 

Landdaraages 190,000  00 

Engineering  and  contingencies,  10  per  cent 68(5,665  50 

Fish  Creek  feeder 430,276  00 

Total 8.173,596  55 

Or,  without  deepening  the  canal,  $6,676,«^31.45. 

Time  of  completion, — Id  the  opinion  of  the  most  competent  engineers 
this  work  could  be  completed  in  two  years  if  proper  appropriations 
shonld  be  made.  The  summer  could  be  used  for  trausportating  the  ne- 
cessary materials  to  the  upper  localities,  and  the  work  would  be  done 
during  the  winter  with  but  a  partial  interference  with  navigation  for 
two  seasons  only. 

THE  ONEIDA  LAKE  SHIP-CANAL  ROUTE. 

History  ai\d  description  of  the  route, — This  route  includes  the  Welland 
Canal,  which  connects  Lake  Erie  with  Lake  Ontario,  Lake  Ontario  from 
Port  Dalhousie  to  Oswego,  the  Oswego  Canal  enlarged,  to  the  mouth  of 
Brandy  Brook  near  Phcenix,  N.  Y.,  a  new  canal  and  Oneida  Biver  to 
Oneida  Lake,  the  Lake  and  Oneida  Canal  to  Durhamville,  and  the 
enlarged  Erie  Canal  to  Albany,  thus  making  a  through  water-route  con- 
necting Lake  Erie  with  tidewater  on  the  Hudson. 

The  early  history  of  inland  navigation  between  Albany  and  the  lakes 
8how9  that  the  regular  line  of  communication  was  by  way  of  the  Mo- 
hawk Biver,  Wood  Creek,  Oneida  Lake,  and  the  Oneida  and  Oswego 
Bivers,  the  only  break  being  near  Bome. 

The  project. of  improving  the  Mohawk  and  cutting  a  channel  across 
the  portage  near  Bome,  attracted  attention  at  a  very  early  date,  and 
reference  was  made  to  the  subject  by  the  surveyor-general  of  New  York 
in  1724,  and  the  governor  in  17H8. 

In  1791  the  legislature  directed  surveys  and  estimates  to  be  made  for 
building  a  canal  across  this  portage,  and  in  1808  the  surveyor-general 
of  New  York  reported  that  a  canal  could  be  constructed  from  Oneida 
Lake  to  Lake  Ontario. 

In  1825  the  construction  of  the  Oswego  Canal  was  commenced,  and 
in  1828  it  was  completed  to  its  junction  with  the  Erie  Canal;  in  1847  its 
enlargement  was  authorized,  and  this  was  finished  in  1862 ;  in  1832  a 
canal  connecting  Oneida  Lake  with  the  Erie  Canal  at  Higginsville  was 
authorized,  and  it  was  completed  in  1836 ;  in  1839  the  improvement  of 
the  Oneida  Biver  was  undertaken,  and  upon  its  completion,  in  1850, 
there  was  a  direct  water-line  upon  this  route  from  the  tide-wider  to 
Lake  Ontario  for  boats  of  seventy-six  tons  burden,  drawing  3^  feet 
water. 

In  1867  a  new  line  was  located  for  the  Oneida  Lake  Canal,  intersect- 
ing the  Erie  Canal  at  Durham ville,  and  its  construction,  together  with 
the  improvement  of  the  Oneida  Biver,  was  ordered  so  that  boats  of  two 
hundred  and  forty  tons  burden  could  pass  from  the  Hudson  at  Albany, 
to  Lake  Ontario  at  Oswego  ]  the  work  upon  this  improvement  is  now  m 
progress. 

The  present  route. — At  present  the  route,  including  the  incomplete  por- 
tion, consists  of  the  Oswego  Canal  to  Oneida  Biver,  thence  by  that 
river  to  Oneida  Lake,  thence  through  the  lake  and  Oneida  Canal  to 
Durhamville,  thence  by  the  Erie  Canal  to  Albany.  The  total  length  of 
this  route  is  two  hundred  and  seven  and  nine  hundred  and  thirty-five 
thousandths  (207 j^'^*^)  miles  as  follows : 
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Mil68. 

From  Odwego  to  Phoenix 20.5 

From  PhoDDix  to  Ooeida  Lake,  via  Ooeida  River 21.634 

Through  Oneida  Lake  tocanal 2L339 

Oneida  Lake  Canal  to  Durham  ville 5.081 

Durhamville  to  Albany 139.380 

Total 207.935 

There  are  thirteen  lift-locks  between  Oswego  and  Phcenix,  with  a  lock- 
age of  112.67  feet ;  upon  the  Oueida  Biver  there  are  two  lift-locks,  with 
a  lockage  of  7.13 ;  upon  the  Oneida  Canal,  six  lift-locks,  with  a  lock- 
age of  62  feet ;  and  upon  the  Erie  Canal,  forty-six  lift-locks,  with  a  lock- 
age of  426.96  feet;  making  a  total  of  sixty-seven  locks,  with  a  lockage 
of  608.76  feet,  of  which  181.08  feet  ascends,  and  426.96  feet  descends 
eastwardly. 

The  new  project — It  is  now  proposed  to  enlarge  this  route,  which  na- 
ture has  provided  and  art  impVoved,  by  constracting  a  ship  canal  from 
Oswego  to  Albany. 

THE  WELLAND  CANAL. 

The  new  Welland  Canal,  now  in  process  of  enlargement,  will  be 
twenty-seven  and  one-fifth  miles  loifg,  with  a  lockage  of  326  feet )  its 
prism  will  be  150  wide  at  surfiice,  100  feet  at  bottom,  with  a  depth  of  13 
feet ;  the  locks,  twenty-five  in  number,  will  be  270  feet  long,  45  feet 
wide,  with  a  depth  of  12  feet  on  the  miter-sill.  This  will  admit  the  pas- 
sage of  vessels  250  feet  long,  with  a  carrying-capacity  of  50,000  bushels 
of  wheat.  Vessels  of  this  size,  passing  through  the  canal  and  Lake 
Ontario,  will  transship  their  cargoes  at  Oswego  to  steam-barges  with  a 
carrying-capacity  of  about  25,000  bushels  of  wheat,  or  to  barges  to  be 
towed  with  a  capacity  of  28,000  bushels;  and  for  the  passage  of  these 
barges  through  to  the  Hudson  it  is  proposed  to  construct  the  Oneida 
Lake  Ship-Canal. 

THE  NEW  CANAL. 

The  survey  and  estimates  for  this  route  have  been  in  charge  of  Mr. 
James  S.  Lawrence,  a  competent  and  careful  engineer,  whose  report  is 
transmitted  herewith,  and  to  which  I  refer  for  details. 

Mr.  Lawrence  has  given  the  subject  close  study  for  the  past  four 
months,  and  his  report  is  replete  with  interesting  data;  his  estimates 
have  been  made  for  substantial  structures  of  the  most  durable  char- 
acter. 

THE  ROUTES  FROM  LAKE  ONTARIO  TO  ONEIDA  LAKE. 

Two  routes  from  Oswego  to  Oneida  Lake  are  presented  for  considera- 
tion, the  one  by  using  the  Oneida  Biver  throughout  its  whole  length ; 
the  other,  by  what  is  known  as  the  "cross-cut  line,"  which  leaves  the 
Oswego  Canal  near  Phcenix,  makes  a  new  canal,  two  and  three-fourths 
^iles  long,  to  Peter  Scott's  swamp  on  the  Oneidat  River,  thence  along 
^hat  river  a  short  distance,  thence  again  by  a  canal  two  and  one-eighth 
^iles  long  to  a  point  on  the  river  near  Brewerton,  thence  b^'  the  river 
^o  Oneida  Lake. 

£y  this  latter  route,  the  distance  from  Oswego  to  the  lake  is  lessened 

pearly  seven  and  one-half  miles ;  but  the  cost  is  about  $962,000  greater; 

'V*^e  advantage  gained  in  distance  is,  however,  so  great  that  this  route 

^B  considered  the  more  preferable  of  the  two,  and  is  recommended  as 

^«e  one  to  be  used. 
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The  route  proposed, — The  proposed  route  on  this  line  is  therefore  as 
follows : 

Miles. 

From  Oswej^o  to  moath  of  Brandy  Brook,  near  PboBoix,  N.  Y 20. 50 

From  near  PboBniz  to  Oneida  Lake,  by  canal  and  Oneida  River 14. 146 

Oneida  Lake  to  Oneida  Lake  Canal 21.339 

Enlarged  Oneida  Canal  to  Durham ville 5. 082 

Enlarged  Erie  Canal,  from  Durhamville  to  Albany 139.380 

Total 200.447 

Total  distance,  about  two  hundred  and  one-half  miles. 

The  prism  of  the  canal  and  the  locks. — ^The  prism  of  the  canal  will  be 
140  feet  at  the  surface,  120  feet  at  the  bottom,  with  a  depth  of  10  feet; 
the  locks  will  be  185  feet  between  the  quoins,  29  feet  wide,  with  a  depth 
of  9  feet  on  the  miter-sill;  this  will  pass  boats  170  feet  long,  28  feet  beam, 
and  drawing  8^  feet,  with  a  carrying  capacity  of  28,000  bushels  of 
wheat. 

There  will  be  sixty-seven  lift-locks  between  Oswego  and  Albany,  with 
a  lockage  of  608.76  feet,  of  which  181.8  will  be  ascending  and  426.96 
descending  to  Albany ;  there  will  also  be  two  side-cut  locks  to  enter  the 
Hudson  Kiver  at  Troy.  . 

It  is,  of  course,  not  contemplated  that  lake-vessels  of  large  tonnage 
and  expensive  equipment  will  navigate  this  canal,  but  that  their  cargoes 
will  be  transferred  at  Oswego  to  steam-barges  carrying  25,000  bushels 
of  wheat,  or  to  barges  of  a  little  greater  capacity,  which  will  be  towed. 
This  subject  is  thoroughly  discussed  in  the  report  of  Hon.  W.  J.  Mc- 
Alpine,  who  has  fully  considered  the  question  of  the  cost  of  transporta- 
tion ;  the  whole  appears  in  the  report  of  the  United  States  Senate  com- 
mittee, and  it  is  not  deemed  necessary  to  dwell  further  upon  it  here. 

The  water-supply, — llr.  Lawrence  has  given  close  attention  to  the  sub- 
ject of  the  water-supply  upon  this  route,  and  presents  an  array  of  facts 
which  conclusively  proves  that  all  the  water  can  be  obtained  that  the 
demands  of  navigation  will  require. 

The  large  area  from  which  Oneida  Lake  draws  its  supply,  together 
with  the  Oneida,  Oswego,  and  Seneca  Rivers,  furnishes  an  abundant 
supply  of  water  from  Oneida  Lake  to  Oswego,  and  the  transfer  of  a  por- 
tion of  it  through  Fish  Creek  feeder  to  the  long  level  would  scarcely  be 
noticed.       ^ 

The  Rome  or  long  level  furnishes  the  supply  for  the  Oneida  Lake 
Canal,  and  the  lockage  upon  this  route  near  Utica ;  the  present  supply 
upon  this  portion  is  shown  by  Mr.  Lawrence  to  be  in  excess  of  the 
demand,  but  it  is  deemed  necessary  to  recommend  the  construction  of 
Fish  Creek  feeder,  as  planned  by  the  New  York  State  engineers,  as  an 
additional  source  of  supply  in  case  of  accident.  This  will  furnish  over 
10,000,000  cubic  feet  daily,  and  a  large  portion  of  the  supply  thus 
diverted  from  Oneida  Lake  will  be  returned  to  it  through  the  Oneida 
Lake  Canal. 

Should  circumstances  ever  render  it  necessary  to  obtain  a  still  greater 
supply  upon  this  portion  of  the  route,  reservoirs  could  be  constructed  for 
storing  the  waters  of  the  spring  season  at  the  headwaters  of  the  Mohawk^ 
of  Fish  Creek,  of  Black  River,  and  among  the  Chenango  Hills. 

From  Utica  to  Albany,  the  priucipal  supply  is  from  the  Mohawk  ; 
additional  amounts  being  received  from  minor  feeders  at  various  points. 
The  supply  upon  this  portion  of  the  route  is  shown  to  l>e  sufficient  for 
the  demand. 
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COST  OF  THE  ONEIDA  LAKE  SHIP-CANAL. 

The  estimates  made  for  the  construction  of  this  canal  show  that  the 
approximate  cost  will  be  as  follows  : 

From  Oswego  to  mouth  of  Brandy  Brook $2,652,736  50 

From  nioHth  of  Brandy  Brook  to  Oneida  Lake 1, 505, 208  00 

Oneida  Lake,  excavation  and  piers 83, 025  00 

Oneida  Lake  Canal  to  Durhamville 782,899  00 

Engineering  and  contingencies,  10  per  cent 502,386  85 

Land  damages  en  route 397,341  50 

Total  from  Oswego  to  Durhamville 5,923,596  85 

Ene  Canal  portion  of  Oneida  rante. 

Dorhamville  to  Albany,  inclading  side-cut  locks  at  Troy $17,012,142  40 

Land  damages  en  route 1,847,842  00 

Fish  Creek  feeder 430,276  00 

■ 

Total  from  Durhamville  to  Albany 19,290,260  40 

From  Oswego  to  Dnrhamville 5,923,596  85 

From  Durhamville  to  Albany 19,290,260  40 

Total  from  Oswego  to  Albany,  N.  Y 25,213,857  25 

Time  of  completion, — The  time  of  completion  would  of  course  depend 
apon  the  amount  of  the  annual  appropriations;  if  funds  were  promptly 
supplied,  the  work  could  probably  be  completed  in  four  years. 

THE  CHAMPLAIN  SHIP-CANAL  ROUTE. 

This  route,  connecting  Lake  Erie  with  the  Hudson  Eiver,  includes  the 
Welland  Canal,  Lake  Ontario,  the  Saint  Lawrence  Kiver  and  canals  to 
Oanghnawaga ;  a  new  canal  from  Oaughnawaga  to  Saint  John's  on  the 
Kichelieu  River;  the  Richelieu  River  to  Lake  Champlain;  Lake  Cham- 
plain  to  Whitehall ;  a  new  canal  in  connection  with  Wood  Creek  to  Fort 
Edward,  and  the  Hudson  River,  by  means  of  slack-water  navigation,  to 
Troy ;  from  there  the  route  is  continued  to  New  York,  either  by  the 
Hudson  River  with  increased  depth,  or  by  leaving  the  river  above  the 
Troy  dam,  and  passing,  by  means  of  the  Lower  Mohawk  and  the  Erie 
Oanal  enlarged,  to  deep  water  at  Albany,  N.  Y. 

THE  WELLAND  CANAL. 

The  new  Welland  Canal,  as  previously  stated,  will  be  twenty-seven 
and  onefifth  miles  long,  with  a  lockage  of  326  feet,  and  capable  of 
passing  vessels  with  a  carrying  capacity  of  tifty  thousand  bushels  of 
wheat. 

THE  SAINT  LAWRENCE  BIYER  AND  CANALS. 

From  Kingston  to  Caughnawaga,  on  the  Saint  Lawrence  River,  the 
distance  is  one  hundred  and  sixty-nine  and  one-half  miles;  the  canals 
around  the  rapids,  above  Canghnawaga,  are  five  in  number,  with  an 
aggregate  length  of  thirty-five  and  one-eighth  miles,  a  lockage  of  162 
feet,  and  twenty-two  locks ;  upon  the  downward  trip  of  steamers  these 
canals  are  not  used.  At  present,  the  locks  are  not  capable  of  passing 
boats  of  greater  burden  than  seven  hundred  tons,  but  it  is  stated  that 
■the  Canadian  erovernment  proposes  to  enlarge  them  so  as  to  pass  ves- 
sels of  the  same  size  as  will  navigate  the  Welland  Canal,  and  to  improve 
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the  river-channel  so  as  to  obtain  a  depth  of  not  less  than  12  feet  throagh- 
out  its  entire  length. 

THE  PROPOSED  CAUGHNAWAGA  CANAL. 

The  Canadian  government  has  granted  a  charter  to  a  private  company 
to  construct  a  canal  from  the  Saint  Lawrence  River,  at  Canghnawaga^ 
nine  miles  above  Montreal,  to  Saint  John's,  on  the  Richelieu  River,  in 
connection  with  the  Chambly  Canal,  thus  connecting  the  Saint  Lawrence 
with  Lake  Champlain  by  a  new  route.  The  prism  of  this  canal  is  to  be 
150  feet  wide  at  surface,  100  feet  at  bottom,  and  the  depth  13  feet;  the 
locks  are  to  be  270  feet  long  by  45  feet  wide,  with  a  depth  of  12  feet 
on  the  miter-sill,  so  as  to  pass  boats  with  a  carrying  capacity  of  about 
50,000  bushels  of  wheat. 

Survey  and  estimate  of  cost  of  Caughnawaga  Canal. — This  canal  will  be 
thirty-two  and  one-fifth  miles  long,  with  three  locks  and  a  lockage  of  29 
feet.  The  original  surveys  were  made  in  1848  by  the  late  J.  B.  Mills,  an 
engineer  of  great  experience,  and  the  route. has  been  examined  several 
times  since  by  able  men  in  the  profession,  and  pronounced  perfectly 
feasible.  A  recent  approximate  estimate  of  its  cost,  made  by  Hon. 
Walter  Shanley,  civil  engineer,  based  upon  the  original  estimate  of  Mr. 
Mills,  places  the  cost  ot  the  construction  of  the  canal  at  $5,500,000 
(gold) ;  the  cost  of  the  necessary  improvement  of  the  Richelieu  River  is 
estimated  by  Hon.  John  Young,  of  Montreal^  at  $35,000  (gold). 

OBJECT  OF  THE  PRESENT  EXAMINATION. 

The  object  of  the  present  examination  and  estimates  is  to  determine 
the  method  and  cost  of  constructing  a  ship  canal  from  Whitehall  at  the 
head  of  LakeCbamplain  to  Fort  Edward  on  the  Hudson,  and  to  improve 
the  navigation  of  the  latter  river  by  locks  and  dams,  so  that,  in  couoec- 
tion  with  the  Saint  Lawrence  River  and  Canadian  canals,  steamers  with 
a  carrying  capacity  of  about  50,000  bushels  of  wheat  can  pass  directly 
from  the  lakes  to  deep  water  on  the  Hudson  without  breaking  bulk. 

The  surveys  and  estimates  for  this  route  have  been  in  charge  of  Mr. 
Charles  A.  Fuller,  an  able  civil  engineer,  of  great  experience  upon  pub- 
lic works.  Mr.  Fuller  has  personally  examined  the  whole  route  from 
Caughnawaga  to  Albany,  and  has  given  the  subject  his  earnest  attention 
for  the  past  four  months.  To  his  report,  which  is  transmitted  herewith, 
I  refer  for  details. 

History  of  this  route. — Immediately  ^fter  the  Revolutionary  war,  the 
Bul  ject  of  a  water- route  from  the  Hudson  to  Lake  Champlain  \i  as  brought 
forward,  and  in  1791  the  legislature  of  New  York  State  directed  surveys 
and  estimates  to  be  made  for  this  purpose.  In  1792  a  company  was 
organized  with  the  intention  of  completing  the  water-connection  through 
the  valley'  formed  by  the  Hudson  and  Lake  Champlain,  and  work  was 
commenced  upon  a  canal  from  Whitehall  to  Fort  Edward;  it  was,  how- 
ever, abandoned  on  account  of  the  great  cost  of  rising  from  the  lake 
through  the  rock-formation  to  Wood  Creek.  In  1816  the  New  York 
State  legislature  authorized  its  construction,  and  in  1822  it  was  opened 
for  navigation. 

The  prism  of  the  canal  at  this  time  was  40  feet  at  the  surface  and  4 
feet  deep,  and  the  locks  90  feet  long  and  15  wide.  From  time  lo  time 
the  depth  has  been  increased,  and  in  1870  the  legislature  of  New  York 
directed  that  the  prism  throughout  the  canal  should  be  58  feet  at  the 
surface,  44  feet  at  the  bottom,  with  a  uniform  depth  of  7  feet.  Thia 
improvement  is  now  in  progress. 
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The  proposed  route  from  the  Saint  Lawrence  to  Troy, — The  distances 
npoD  this  route  are  as  follows : 

HUet. 

From  Canghnawaga  to  Saint  John^s 32.50 

From  Saint  John's  to  Ronse's  Point 22.00 

From  Ronse's  Point  to  Whitehall 111.00 

From  Whitehall  to  Fort  Edward 24.13 

From  Fort  Edward  to  Troy 39.80 

Total  from  Canghnawaga  to  Troy 229.43 

Of  this  distance,  fifty -four  and  a  half  miles  tCte  in  Canadian  territory. 

From  RoQse's  Point  to  Whitehall,  through  Lake  Champlain,  no  diffi- 
cnlty  will  be  encountered  in  obtaining  the  fall  depth  required,  and  the 
labor  will  therefore  be  upon  the  canal  and  river  between  Whitehall 
and  Troy,  N.  Y. 

The  proposed  canal — The  summiMevel  of  the  present  Chanfplain  Canal 
is  147  feet  above  tide-water,  and  between  the  lake  and  Fort  Edward 
there  are  seven  locks,  with  a  lockage  of  51  feet. 

It  was  at  first  thought  best  to  estimate  for  enlarging  this  canal  to 
Fort  Edward,  and  there  to  lock  into  the  Hudson  River.  A  survey  for 
a  new  line,  making  use  of  Wood  Creek,  however,  developed  the  fact 
that  a  canal  could  be  constructed  with  a  summit-level  of  135  feet  above 
tide-water,  and  this  has  been  adopted. 

This  canal  will  be  24.13  miles  long.  The  level  of  Lake  Cbamplain 
is  96  feet  above  tide-water,  and  of  the  Hudson  River,  at  Fort  Edward, 
118  feet  above  tide.  The  rise  of  39  feet  from  the  lake  to  the  summit,  a 
distance  of  9.38  miles,  will  be  overcome  with  three  locks,  and  the  fall 
of  17  feet  to  the  river,  a  distance  of  fourteen  and  three-fourths  miles, 
with  one. 

Our  attention  was  first  called  to  this  new  line  by  Canal  Commissioner 
Barkley,  of  New  Yorjc,  to  whom  I  am  indebted  for  most  valuable  in- 
formation and  suggestions,  and  the  survey  made  through  his  courtesy 
showed  that  it  was  eminently  a  desirable  one.  It  has,  therefore,  been 
adopted;  and  it  is  proposed,  in  connection  with  Wood  Creek,  to  con- 
struct a  new  canal  from  Whitehall  to  Fort  Edward,  connecting  with  the 
Hudson  River  at  the  latter  place. 

The  prism  of  the  canal — The  canal  will  be  150  feet  wide  at  surface,  100 
feet  at  bottom,  and  the  depth  will  be  13  feet;  the  locks  will  be  constructed 
of  the  best  masonry,  and  will  be  270  feet  long,  45  feet  wide,  with  a  depth 
of  12  feet  on  the  mitersill,  and  capable  of  passing  vessels  with  a  carry- 
ing capacity  of  about  50,000  bushels  of  wheat. 

Dams. — A  dam,  125  feet  long,  across  the  mouth  of  Wood  Creek,  extend- 
iDg  from  the  Whitehall  lock  to  the  east  bank  of  the  creek,  will  be  required 
in  order  to  raise  the  level  to  the  next  lock. 

Bridges, — There  will  be  twelve  highway,  one  tow-path,  and  two  rail- 
road bridges  required.  Those  for  the  highway  and  railroad  will  be 
swing-bridges  of  190  feet  span. 

Th$  river  improvement, — From  Fort  Edward  to  Troy  the  distance  is 
39.8  miles,  with  a  fall  of  118  feet. 

It  is  proposed  to  render  the  river  navigable  for  this  distance  by  exca- 
vating wherever  necessary,  and  by  constructing  suitable  locks  and 
dams.    The  channel  will  be  200  feet  wide,  with  a  depth  of  13  feet. 

Locks  and  dams, — The  fall  of  118  feet  will  be  overcome  by  eleven  locks 
and  dams,  and  five  auxiliary  breast-dams.  The  locks  will  be  of  the 
same  dimensions  as  upon  the  canal.  The  dams  will  be  constructed  of 
masonry  laid  in  cement,  with  aprons  of  timber  and  stone.  Of  the  six- 
teen dams  required,  fourteen  will  be  new  ones,  aggregating  7,037  feet  in 
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leogtb.  The  dam  at  Troy,  1,100  feet  loDg,  will  be  raised  about  2  feet. 
The  new  dam  at  Saratoga  Falls,  846  feet  loDg,  will  require  no  change. 

Water-supply. — Careful  surveys  of  the  region  in  the  vicinity  of  the 
headwaters  of  the  Hudson,  from  which  the  water  for  this  route  will  be 
derived,  have  recently  been  made  by  Prof.  F.  N.  Benedict,  and  show 
that  an  abundant  supply  can  be  obtained.  At  present,  the  capacity  of 
the  Hudson  to  furnish  the  required  amount  is  ample,  and  this  could  be 
greatly  increased  by  a  proper  system  of  dams  and  reservoirs  at  the 
sources  of  the  river  to  retain  the  surplus  water  until  required.  A  large 
additional  supply  can  be  Obtained  by  directing  the  flow  into  the  Hudson 
of  certain  lakes  that  now  empty  into  the  Saint  Lawrence. 

Professor  Benedict  states  that  at  present  there  can  be  supplied,  over 
and  above  the  amount  now  flowing  into  the  headwaters  of  the  Hudson, 
"60,000,000  cubic  feet  per  diem,''  or  more  than  the  entire  amount 
required  foi^the  supply  of  the  enlarged  canal. 

In  this  connection,  I  quote  the  following  from  the  report  of  Mr.  Ver- 
planck  Golvin,  made  to  the  legislature  of  New  York  in  1873,  on  the 
topographical  survey  of  the  Adirondack  wilderness : 

It  is  to  be  remarked  that  if,  at  any  fatare  timei  it  should  become  necessary  to  have 
a  greatly-incteased  supply  of  water  for  the  Hudson  River  or  canals,  even  these  distant 
lakes  and  rivers  can  be  made  tributary.  The  water  of  Smith's  Lake,  and  of  the  lakes 
and  streams  emptying  into  it,  could  be  turued  by  a  dam  and  canal  into  Charley  Pond, 
which  empties  into  Little  Tupper's  Lake.  By  oorresponding  treatment,  the  waters  of 
the  latter  could  be  led  into  Stony  Pond,  which  empties  into  Long  Lake,  and  then  by 
the  dam  and  canal,  long  since  proposed  by  Professor  Benedict,  lead  to  the  headwaters 
of  the  Hudson,  nearly  doubling  the  upper  water-shod  of  that  noble  river.  In  view  of 
the  proposed  Champlain  ship-canal,  this  source  of  water-supply  may  be  of  interest; 
but  though  the  expenditure  to  render  it  available  would  be  trifling,  the  consequential 
damages  to  mill-owners  in  the  settlements,  on  the  lower  waters  of  the  streams  thus 
divertec^  would  be  considerable. 

The  amount  now  required  for  the  use  of  the  canal  for  a  period  of  220 
days,  with  one  hundred  lockages  daily,  is  estimated  at  57,119,794  cubic 
feet  daily,  or  39,666  cubic  feet  per  minute.  The  report  of  the  State 
engineer  of  New  York  shows  the  supply  at  present  to  be  as  follows : 

Wood  Creek  can  furnish 6, 671  cubic  feet  per  minute. 

Glen's  Falls  feeder  can  famish 22, 715  cubic  feet  per  minute. 

Total  supply 29,386  cubic  feet  per  minute. 

Leaving  a  deficiency  of  10,280  cubic  feet  per  minute.  This  can  be  sup- 
plied by  either  enlarging  Glen's  Falls  feeder,  or  by  raising  the  water  of 
the  Hudson  to  the  proper  height  by  a  dam  above  Fort  Edward,  and  using 
the  old  Fort  Edward  feeder,  which,  since  the  construction  of  the  Glen's 
Falls  feeder  by  the  State  of  New  York,  has  been  no  longer  necessary, 
the  latter  furnishing  all  the  water  required  for  the  present  Champlain 
Canal.  The  latter  plan  is  recommended,  being  the  cheaper  of  the  two. 
There  is  no  question  but  that  an  abundant  supply  of  water  can  be  ob- 
tained upon  this  route. 

Cost  of  the  project, — The  following  approximate  estimate  of  the  cost  is 
submitted : 

Canal  division* 

Dams $9,939  55 

Locks 594,887  84 

Prism 1,998,958  66 

Regulating- weirs 61,545  78 

Bridges 340,764  80 

Fort  Edward  dam  and  feeder 282,708  00 

Property  damages i 145,831  00 

Engineering  and  contingencies,  10  per  cent :M3,363  56 

Total 3,776,999  19 
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River  division.  , 

Dams $733,318  32 

Locks 1,714,464  88 

Chaonel 4, 157,r>96  00 

Levees  and  property  damages 100, 000  04 

£ogineeriDf;  and  contiugeucies,  10  per  cent 670, 537  92 

Total 7,375,917  16 

Summary. 

Canal  division , 3,776,999  19 

River  division 7,375,917  16 

Total  from  Lake  Champlain  to  Troy 11,152,916  35 

Time  of  completian. — ^The  time  required  for  the  completion  of  this  great 
work  would  of  course  depeud  upon  the  annual  appropriations  ;  if  funds 
were  promptly  supplied  the  route  could  be  opened  for  navigation  in 
three  or  four  years,  and  operations  could  be  made  to  keep  progress  with 
those  upon  the  Canghnawaga  Caual. 

CANAL  FROM  THE  HUDSON,  ABOVE  TEOY,  TO  DEEP  WATEE  AT  ALBANY. 

The  result  of  operations  upon  the  Hudson  River  rendered  it  question- 
able whether  a  full  depth  of  13  feet  could  be  maintained  between  Troy 
and  Albany ;  and  while  the  study  of  that  subject  was  conrfided  to  that 
distinguished  and  accomplished  engineer,  General  John  Newton,  I  was 
directed  to  prepare  an  estimate  for  a  canal  from  near  Troy  to  Albany, 
in  order  to  complete  the  connections  for  vessels  of  a  carrying  capacity 
of  50,000  bushels  of  wheat,  between  the  lakes  and  deep  water  upon  the 
Hudson. 

This  project  being  a  portion  of  the  Champlain  route,  th&  plans  and 
estimates  for  it  were  assigned  to  Mr.  C.  A.  Fuller. 

It  is  proiK>sed  to  leave  the  Upper  Hudson  at  what  is  known  as  the 
Liower  Mohawk  entrance,  and,  using  the  bed  of  the  old  stream,  to  lock 
np,  with  one  lock  of  10^  feet  lift,  into  the  present  Erie  Canal,  near  the 
"West  Troy  weigh-lock.  The  channel  of  the  Mohawk  will  be  200  feet 
wide  and  13  feet  deep ;  this  will  necessitate  considerable  rock  and  ekrth 
excavation. 

Leaving  this  channel  near  the  Troy  weigh-lock,  the  present  Erie  Canal 
will  be  widened  to  150  feet  at  surface  and  100  feet  at  bottom,  and  deep- 
ened to  13  feet. 

The  locks, — There  will  be  three  locks  ;  one  to  rise  from  the  river  to  the 
canal  at  West  Troy,  one  between  Troy  and  Albany,  and  the  third  at  the 
exit  into  Albany  Basin  ;  these  locks  will  be  270  feet  long,  45  feet  wide, 
with  a  depth  of  12  feet  on  the  miter-sill,  and  capable  of  passing  vessels 
of  the  same  size  as  those  with  which  it  is  proposed  to  navigate  the 
Champlain  Canal  and  Upper  Hudson. 

The  water  supply, — The  present  water-supply  is  sufficient  for  the  demand 
upon  this  portion  of  the  route,  if  devoted  to  its  legitimate  purposes. 

The  cost  of  this  route. — The  cost  of  this  portion  of  the  route,  from  the 
lower  entrance  into  the  Hudson  River  of  the  Mohawk,  above  the  Troy 
dam,  to  deep  water  at  Albany,  is  estimated  as  follows : 

Mohawk  River  division,  two  and  one-fourth  miles $568, 210  64 

Brie  Canal  division,  six  and  six-handredtbs  miles 1,670,754  58 

Property  damages 4i4, 650  00 

£ngineering  and  contingencieSi  10  per  cent 269,361  51 

Total 2,962,976  73 
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Time  of  completion. — The  time  of  completion  will  depend  upon  the 
amonnt  of  appropriation,  and  the  operations  can  be  made  to  keep  prog- 
ress with  those  apon  the  other  portion  of  the  route. 

GENERAL  REMARKS. 

In  presenting  this  report,  I  desire  to  state  that  I  have  given  carefal 
study  to  the  subject,  and  have  visited  the  most  important  localities,  go- 
ing over  portions  of  the  route  on  foot  in  order  to  thoroughly  acquaint 
myself  with  the  difficulties  with  which  it  would  be  necessary  to  con- 
tend. 

The  gentlemen  in  charge  of  the  various  routes  have  given  their  whole 
attention  for  the  past  four  months  to  the  subjects  assigned  to  them,  and 
present  a  large  amount  of  interesting  information. 

For  the  data  upon  which  we  mainly  based  our  calculations  I  am  in- 
debted to  the  reports  of  the  canal  engineers  of  New  York  State.  These 
gentlemen,  together  with  the  canal  commissioner  in  charge  of  the  east- 
ern division  of  the  State  canals,  have  given  me  every  possible  informa- 
tion in  their  power. 

New  surveys  were  made  for  the  line  of  the  proposed  Ghamplain  Canal; 
also  of  the  Lower  Mohawk,  for  the  connection  with  the  Erie  Canal  at 
West  Troy ;  of  the  Erie  Canal  from  Albany  to  West  Troy,  and  in  the 
vicinity  of  Cohoes,  and  of  portions  of  Oneida  Lake.  Cross-sections  of 
the  country  along  the  route  of  the  Oneida  Ship-Canal  were  made  between 
Lake  Ontario'  and  Oneida  Lake,  and  from  Durham ville  to  Albany.  All 
the  locks,  aqueducts,  culverts,  weirs,  bridges,  &c.,  upon  the  existing 
routes  were  examined,  and  careful  inspections  made  to  appraise  the  land 
damages  that  would  accrue  should  it  be  concluded  to  undertake  the 
improvement  upon  either  route. 

The  survey  for  the  cross  cut  from  Phoenix  to  Oneida  Lake  was  made 
by  the  State  Engineers  C.  A.  Sweet  and  M.  S.  Kimball,  to  whom  I  am  in- 
debted for  valuable  information  ;  that  of  the  new  route  from  Whitehall 
to  Fort  Edward,  by  Mr.  G.  T.  Hall,  assistant  engineer;  those  of  Oneida 
Lake,  the  Erie  Canal  at  Cohoes,  and  between  Troy  and  Albany  and  the 
Lower  Mohawk  between  Cohoes  and  West  Troy,  by  Mr.  W.  P.  Judson, 
assistant  engineer.  The  latter  has  also  rendered  valuable  assistance  in 
the  preparation  of  the  estimates  and  charts  on  all  three  routes. 
.  For  the  estimates  for  improving  the  Hudson  River  the  map  prepared 
by  Mr.  S.  McElroy,  civil  engineer,  in  1866,  was  used  ;  full  reliance  being 
placed  upon  the  data  it  contained. 

The  subject  of  water-supply  has  been  carefully  considered ;  the  data 
for  that  now  furnished  upon  the  various  routes  were  taken  from  the 
reports  of  the  New  York  State  engineers,  where  the  ^amount  available 
from  each  feeder  is  given  in  detail.  The  facts  presented  show  that,  for 
the  objects  in  view,  on  each  route  the  requisite  amount  of  water  can  be 
obtained. 

In  these  estimates,  evaporation  has  been  taken  at  one-third  of  an  Inch 
in  depth  per  diem.  The  allowance  for  filtration  and  evaporation  has  been 
deternjined  by  experiment  to  be  two  hundred  cubic  feet  per  mile  per 
minute  upon  the  Erie  Canal,  and  has  been  deduced  for  the  other  canals 
from  experiments  on  the  Erie.  Leakage  through  gates  is  a  quantity 
only  to  be  determined  accurately  by  experiment;  with  the  improved 
tumble-gates  it  is  said  to  be  50  per  cent,  less  than  with  the  old  style  of 
miter-gates ;  it  is  only  necessary'  to  take  it  into  account  once,  as  like  the 
lockage,  it  passes  from  the  higher  to  the  lower  levels,  and  is  like  a  con- 
stant flow  from  one  pool  to  another.  It  has  been  assumed  here  at  30 
per  cent,  of  the  lockage,  which  is  considered  a  liberal  allowance  when 
gates  are  properly  constructed. 
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In  locks  apoD  the  Erie  and  Oneida  Ship-Canals,  with  10  feet  lift,  this 
will  average  about  20  cubic  feet  per  second,  which  is  considered  a  far 
greater  amount  than  should  be  permitted  upon  any  well-constructed 
canal.. 

I  do  not  feel  called  upon  by  the  provisions  of  the  law  to  discuss  the 
relative  advantages  of  these  routes,  nor  to  express  an  opinion  as  to  which 
is  the  most  preferable. 

I  have  simply  presented  the  facts  as  they  have  been  found  to  exist 
npon  each  route,  with  the  cost  of  carrying  out  the  projects  determined 
upon  by  the  United  States  Senate  committee;  all  three  routes  are 
practicable,  and  each  has  its  advocates  and  its  own  peculiar  advantages. 
tfkThe  following  summary  of  the  canals,  as  proposed,  with  approximate 
estimates  of  their  cost,  is  submitted  : 

EEIE  CANAL  ROUTE. 

From  Buffalo  to  Albany. — Length,  351.78  miles ;  67  locks,  with  a  lock- 
age of  654.8  feet ;  prism  from  Albany  to  Rochester,  70  feet  at  surface, 
50  feet  at  bottom ;  depth,  8  feet ;  from  Bocbester  to  Bufifalo,  prism 
increases  in  width  ;  locks,  225  feet  long,  26  feet  wide,  with  a  depth  of  7 
feet  on  the  miter-sill.  Navigable  for  boats  capable  of  carrying  23,000 
bushels  of  wheat. 

Approximate  cost  of  entire  improvement ^ |d,  173,596  55 

Approximate  cost  without  deepening  canal 6,676,231  45 

ONEIDA  LAKE  SHIP-CANAL  ROUTE. 

From  Oswego  to  Albany. — Length  200.447  miles:  67  locks  with  a  lock- 
age of  608.76  feet ;  prism  140  feet  at  surface,  120  feet  at  bottom  ;  depth, 
10  feet ;  locks,  185  feet  long,  20  feet  wide,  with  a  depth  of  9  feet  on  the 
miter-sill.  Navigable  for  boats  capable  of  carrying  28,000  bashels  of 
wheat. 

Approximate  coet  of  improvement  ...: $25,213,857  25 

CHAMPLAIN  SHIP-CANAL  ROUTE. 

From  Whitehall  to  Troy. — Length,  canal  division,  24.13  miles ;  river 
division,  39.8  miles — 63.03  miles;  15  locks,  with  a  lockage  of  172  feet; 
canal-prism  150  feet  at  surface,  100  feet  at  bottom  ;  depth,  13  feet ;  river- 
channel,  200  feet  wide  and  13  feet  deep  ;  locks,  270  feet  long,  45  feet 
^ide,  with  a  dei>th  of  12  feet  on  the  miter-sill.  Navigable  for  vessels 
capable  of  carrying  50,000  bushels  of  wheat. 

Approximate  cost  of  improvement $11, 152,916  35 

SHIP-CANAL  FROM  THE  HUDSON. 

From  above  Trey  to  Albany. — Length,  river  division,  2.25  miles ;  canal 
division,  6.06  miles — 8.31  miles;  3  locks,  with  a  lockage  of  35  feet ;  prism 
of  canal,  150  feet  wide  at  surface,  100  feet  at  bottom  ;  depth,  13  feet ; 
channel  of  river,  200  feet  wide  and  13  feet  deep ;  locks,  270  feet  long,  45 
feet  wide,  with  a  depth  of  12  feet  on  the  miter-sill.  Navigable  for  ves- 
sels capable  of  carrying  50,000  bushels  of  Wheat. 

Approximate  cost  of  improvement $2,962,976  74 

Respectfully  submitted. 

JOHN  M.  WILSON, 
Major  of  Engineers,  Brevet  Colonel. 

Brig.  Gen.  A.  A.  Humphreys, 

Chief  of  Engineers  U.  S.  A. 
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ERIE  CANAL  ROUTE. 

REPORT  OF   MR.   OOTAVK  BLANC,  ASSISTANT  SNGINERR. 

^  OswKGO,  N.  Y.,  December  10, 1874. 

Sik:  In  compliance  with  yoar  iDstrnctions  of  Aaf^ast  20, 1874, 1  have  the  booor  to 
preseDt  herewith  plans  and  estimates  for  the  enlargement  of  one  tier  of  the  present 
locks  of  the  Erie  Canal,  from  Albany  to  Baffalo,  except  at  Lockville  and  Lockport ; 
also  for  obtaining  a  depth  of  not  less  than  8  feet  throaghout  its  entire  length,  and 
to  snbmit  the  following  report : 

In  May,  1863,  the  legislature  of  the  State  of  New  York  directed  that  surveys  should 
be  made  of  the  line  of  the  Erie  Canal  between  Albany  and  Boffalo,  and  plans  and  esti- 
mates prepared  for  constructing  a  new  tier  of  locks  alongside  the  present  ones,  for  the 
purpose  of  passing  gunboats  from  the  Hudson  River  to  Lake  Erie ;  these  locks  were  to 
be  225  feet  long,  26  feet  wide,  with  a  depth  of  7  feet  on  the  miter-sill. 

In  compliance  with  this  law,  the  work  was  carried  out  under  the  supervision  of  the 
State  engineer  of  New  York,  and  a  report,  with  elaborate  plans  and  estimates,  sub- 
mitted.    To  this  report  I  am  indebted  for  the  most  valuable  information. 

THE  PRESENT  PROJECT. 

The  locks  of  the  Erie  Canal  at  present  are  110  feet  long,  18  feet  wide,  witb  a  depth 
of  7  feet  on  the  miter-sill ;  for  a  great  portion  of  its  length  the  depth  is  not  greater 
than  7  feet ;  the  maximum  capacity  of  boats  navigating  it  is  240  tons. 

It  is  now  proposed  to  construct  enlarged  locks  throughout  the  whole  length  of  the 
canal;  to  make  the  necessary  changes  incident  thereto  io  aqueducts,  culverts,  and 
bridges ;  and  to  deepen  the  canal  so  that,  except  upon  mechanical  structures,  there 
ehallnowhere  be  a  less  depth  than  8  feet. 

The  enlarged  locks  will  be  225  feet  long,  26  feet  wide,  with  a  depth  of  7  feet  on  the 
miter-sill,  and  capable  of  passing  boats  of  690  tons  burden.  In  accordance  witb  your 
instructions,  I  have  estimated  for  enlarging  one  tier  of  the  present  locks,  except  at 
Lockville  and  Lockport,  and  the  connection  with  the  Hudson  River  at  Albany  and 
Troy ;  the  admirable  locations  selected  at  those  places  by  the  New  York  State  engi- 
neers rendering  it  advisable  to  adhere  to  them. 

The  estimates  are  based  upon  the  data  furnished  by  the  New  York  State  engineers' 
reports,  the  localities  having  been  carefully  examined,  the  prices  fixed  at  those  now 
paid  for  labor  and  materials,  and  deductions  made  for  such  materials  now  in  the  locks 
as  can  be  ajgain  used. 

The  opinions  of  all  engineers  with  whom  I  have  conversed  coincide  in  approving  the 
enlargement  of  one  tier  of  the  present  locks,  instead  of  constructing  an  entire  new  tier. 

The  New  York  State  engineers,  in  determining  the  best  principle  upon  which  the 
enlargement  should  be  based,  concluded,  after  tbe  most  deliberate  consideration,  that 
the  most  advisable  plan  to  pursue  would  be  that  of  lengthening  and  widening  one  tier 
of  the  present  looks.  This  plan,  if  properly  carried  out,  could  be  more  easily  accom- 
plished than  that  of  an  entire  new  tier,  at  less  expense,  with  no  great  hiuderance  to 
navigation,  and  with  a  large  saving  of  water,  an  item  particularly  to  be  considered 
upon  the  canal. 

THE   ERIE  CANAL. 

The  Erie  Canal  navigation  is  divided  into  three  reaches — the  Eastern,  Middle,  and 
Western  Divisions. 

THE  EASTERN  DIVISION. 

This  division  of  the  canal  extends  from  Albany  to  Higginsville,  N.  Y.,  a  distance  of 
one  hundred  and  thirry-five  niiles,  with  46  locks  and  a  lockage  of  426.96  feet;  it  also 
includes  the  side-cut  locks  at  Troy  for  entering  the  Hudson  at  that  place.  The  original 
surveys,  plans,  and  estimates  for  gunboat-locks  upon  it  were  made  in  1863,  under  the 
direction  of  Mr.  D.  C.  Jenne,  then  engineer  of  the  division,  and  to  his  report  I  am 
indebted  for  most  of  tbe  data  upon  which  I'  base  these  estimates,  having  carefully 
examined  the  various  localities.  It  is  proposed  for  this  division  to  enlarge  one  tier  of 
the  present  locks  throughout  its  whole  extent,  except  at  Albany  and  West  Troy;  here 
it  is  found  to  b^e  more  favorable  to  enter  the  basins  and  river  with  looks  upon  new 
sites,  and  the  estimates  are  based  accordingly. 

At  the  junction  of  the  Erie  and  Champlaiu  Canals,  and  at  the  Lower  and  Upper 
Mohawk  aqueducts,  it  becomes  necessary  to  enlarge  the  canal,  and  some  slate-rock 
excavation  is  incurred,  together  with  the  removal  of  several  buildings.         ^ 

Removal  of  bench-walls. 

During  the  past  few  years  the  removal  of  bench-walls,  and  substituting  therefor 
slope  and  vertical  walls  extending  to  the  canal-bottom,  has  been  carried  on  rapidly. 
These  walls  reduce  the  capacity  uf  the  canal  and  interfere  materially  with  navigation, 
and  must  all  be  removed.    At  this  time,  according  to  the  re}K)rt  of  the  canal  commis- 
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aictoers  of  New  York  for  1874,  there  Temaios  upon  this  division,  for  which  contracts 
b»ve  not  been  made  for  removal,  the  following : 

Upon  the  berme  hank 20.51  miles 

Upon  the  tow-path  bank 21.69  miles' 

The  removal  of  this  is  provided  for  in  estimates. 

Aqueducts, 

The  Lower  Mohawk  aquednct,  1,132  feet  long,  the  Upper  Mohawk  aqneduct,  607  feet 
long,  and  the  Schoharie  aqneduct,  627  foet  long,  are  only  40  feet  wide  at  the  bottom, 
and  will  have  to  be  widened  in  order  that  boats  may  pass  each  other ;  some  of  the 
others  are  bnt  50  feet  in  width,  bn-t  are  short;  it  is  not  deemed  advisable  to  enlarge 
them,  except  where  it  becomes  necessary  for  boats  to  enter  a  lock,  as  at  Fulmer's  Creek 
and  Myers'd  Creek  aqueducts,  near  locks  Nos.  43  and  45. 

Bridges, 

One  new  bridge  at  Albany  and  three  new  chain-bridges  at  Troy  will  be  necessary  ; 
the  bridges  in  the  vicinity  of  locks  Nos.  22,  27,  30,  and  46  require  to  be  lengthened. 

Culver  ta. 

No  changes  will  be  required  in  the  culverts  now  in  use,  except. at  the  up';>f»r  connec- 
tion with  the  basin  at  West  Troy,  where  it  will  be  necessary  to  lengthen  oue. 

Deepening  canal. 

Estimates  have  been  prepared  for  obtaining  a  depth  of  8  feet  throughout  this  division' 
except  upon  mechanical  structure;  steam-power  will,  ere  long,  be  used  entirely  upon 
the  canals,  and  it  is  desirable  to  offer  every  possible  facility  for  the  rapid  progress  of 
boats. 

THE  MIDDLE  DIVISION. 

This  division  embraces  a  number  of  reservoirs  and  navigable  feeders,  and  is  the 
shortest  division  of  the  line  of  the  Erie  Canal.  It  extends  ^om  Higginsville,  twelve 
milen  west  of  Rome,  on  the  long  level,  to  the  Wayne  County  line,  a  total  distance  of 
seventy-two  lAiles,  with  six  locks  and  a  lockage  of  50.42  feet. 

Locke,  bridges,  and  culverts. 

It  is  proposed  to  enlarge  the  locks  on  the  berme  side  throughout  this  division.  The 
original  estimates  were  made  in  1864,  under  direction  of  Mr.  J.  P.  Goodsell,  then  divis- 
ion engineer,  and  the  data  for  the  estimates  now  submitted  were  taken  from  bis  report, 
the  localities  having  been  carefully  examined.  Since  1864,  one  of  the  double  locks 
and  two  single  ones  upon  this  division  have  been  widened  to  20  feet,  and  loaded  boats 
have  since  been  passed  much  more  rapidly.  No  culverts  will  require  to  be  disturbed, 
and  but  one  bridge,  at  Syracuse,  will  require  change. 

Bemaving  bench-walls. 

The  bench-walls  npon  this  division  must  also  be  all  removed,  and  slope  and  vertical 
^walls  extending  to  the  canal-bottom  substituted  for  them.  At  this  time  there  remains 
to  be  removed,  according  to  the  report  of  the  canal  commissioners  for  1874,  the  follow- 
ing, for  the  removal  of  which  no  contracts  have  been  made : 

Upon  the  berme  side 13.01  miles. 

Upon  the  tow-path  side 1.  31  miles. 

The  removal  of  these  has  bden  provided  for  in  these  estimates. 

THE  WESTERN  DIVISION. 

This  division  extends  from  the  eastern  line  of  Wayne  County,  N.  Y.,  on  the  Monte- 
zuma, or  lowest  level,  to  Lake  Erie,  a  distance  of  144.78  miles,  with  nineteen  lift-locks 
and  a  rise  of  177.42  feet.  There  are  two  guard-locks  and  also  two  lift-locks  connecting 
the  canal  with  Niagara  River. 

Locks. 

The  original  surveys,  plans,  and  estimates  for  the  locks  proposed  for  passing  gun- 
boats from  the  Hudson  River  to  La*ie  Erie  were  made  under  the  direction  of  Mr.  C. 


128  NAVIGATION   OF   THE   MISSISSIPPI    ElVER. 

W.  Story,  division  eDffiDeer,  in  1664^  and  to  bis  report  I  am  indebted  for  a  great  portion 
of  the  data  from  which  my  estimates  are  made,  the  localities  having  been  carefaliy  ex- 
amined previous  to  preparing  this  roport. 

When  these  surveys  were  made  in  1864  there  were  only  six  double  locks  upon  this 
division,  five  of  which  were  at  Lockport  and  the  other,  No.  61,  at  Macedon  ;  since  that 
time  extensive  operations  have  been  in  progress,  and  at  present  all  the  locks  are  Mther 
double  or  in  process  of  being  doubled.  Approximate  estimates  are  therefore  presedted, 
based  upon  calculations  for  similar  structures  in  similar  localities^  allowance  being 
made  for  materials  now  in  the  locks. 

It  is  proposed  to  enlarge,  throughout  the  division,  one  of  the  double  lift-locks,  except 
At  LockviUe  and  Lockport. 

Lockville. 

Mr.  Story  recommends  in  his  report  that  the  line  of  the  canal  at  Lockville  be  changed 
by  making  a  new  cut  three-quarters  of  a  mile  long,  and  using  two  locks  of  12  feet  each, 
instead  of  the  present  three ;  this  will  necessitate  conBiderable  expense,  but  the  benefit 
derived  will  more  than  compensate  for  the  outlay.  The  new  route  is  located  north  of 
the  present  canal,  and  avoids  the  curve  ;  it  has  been  adopted  in  this  improvement,  and 
the  estimates  based  accordiugly. 

LoclcporU 

At  present  there  is  a  double  tier  of  five  combined  locks  at  Lockport,  and  a  raceway 
with  a  culvert-feeder  over  the  falls.  The  canal  engineers  have  given  this  subject  much 
thought  and  study,  and  it  is  deemed  best  not  to  interfere  with  the  present  flight,  but 
to  construct  upon  the  south  side  a  new  set,  overcoming  the  fall  with  three  locks  of 
18.6  feet  lift,  each.  This  will  necessitate  the  construction  of  a  new  race  and  feeder ; 
and  to  obviate  the  damage  that  might  accrue  from  the  swift  current  upon  the  present 
inclined  plane,  estimates  have  been  made  for  a  succession  of  drop-over  breast-walls. 
This  plan  is  certainly  a  most  admirable  one,  and  after  a  careful  examination  of  the 
locality,  it  seems  impossible  to  ofier  a  single  suggestion  as  to  an  improvement  upon  it. 
In  the  construction  of  a  new  flight,  room  would  be  left  for  the  construction  of  another 
tier,  should  it  be  found  necessary  in  the  future. 

Guard-lock  at  Sulphur  Springs. 

Five  miles  west  of  Lockport,  Sulphur  Spring  guard-lock  has  been  constructed  to 
prevent  damage  from  the  sudden  rise  of  Tonawanda  Creek,  and  to  overcome  the  great 
velocity  incident  thereto.  It  is  proposed  to  constuct  a  new  enlarged  lock,  to  be  placed 
in  line  of  the  present  south  space  bulk-head. 

ConnectioM  with  Niagara  Miver, 

At  Tonawanda,  a  new  location,  half  a  mile  west  of  the  present  one,  has  been  selected 
for  the  connection  with  Niagara  River.  The  present  ship-look  at  Black  Kock  is  2U0 
feet  long  by  37  feet  wide,  with  a  depth  of  from  11  to  14  feet  on  the  miter-aill,  depend- 
ing upon  the  height  of  the  water;  it  will  be  only  neccHsary  to  lengthen  it. 

Bridges, 

Most  valuable  and  interesting  data,  in  reference  to  bridges,  are  found  in  Mr.  Story's 
report. 

At  lock  No.  55  two  bridges  will  require  additional  abutments  and  new  superstruc- 
tures; below  lock  No.  56  one  abutment  will  require  to  be  removed  and  rebuilt.  Upon 
the  new  cut-ofi^at  Lockville  there  will  be  required  one  road-bridge,  and  in  order  to  use 
the  present  canal  for  passing  the  intersection  two  new  change-bridges,  and  the  length- 
ening of  the  bridge  at  Newark,  will  be  necessary ;  also,  the  rebuilding  of  an  abutment, 
and  construction  of  a  new  superstructure  upon  the  present  tow-path  bridge,  below  the 
lockf*.  The  change-bridge  below  lock  No.  61  will  require  lengthening.  Two  new  iron 
bridges  are  proposed  to  replace  the  wooden  one  at  Main  street,  Lockport ;  also  a  new 
wooden  bridge  over  the  proposed  new  race,  and  new  superstructure  upon  the  Cottage- 
street  bridge.  These  localities  have  been  examined,  and  show  the  care  and  ability  dis- 
played by  the  State  engineers. 

Aqueducts, 

Careful  survey  has  shown  that  the  curve  of  the  east  end  of  the  Rochester  aqueduct* 
is  too  short  to  pass  boats  of  the  enlarged  size ;  provision  is  therefore  made  for  widen- 
ing and  lengthening  the  curve. 

,  Deepening  the  canal,  • 

From  Lockport  to  Black  Rock,  the  canal  has  already  a  depth  of  8  feet  or  over  ;  from 
the  Wayne  County  line  to  Lockjport,  the  depth  is  from  7  to  7^  feet;  enimates  have 
been  made  for  obtaining  the  required  depth. 
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From  the  bead  of  Black  Rook  Harbor  to  Buffalo,  the  width  of  the  canal  is  only  from 
70  to  80  feet;  throagh  this  narrow  channel,  nearly  the  whole  supply  for  the  Erie  Canal, 
to  the  Montezuma  level,  has  to  be  forced,  and  the  large  mills  now  on  the  pier  at  lower 
Black  Rock  Harbor  use  a  great  quantity  of  this  supply. 

The  canal  engineers  of  New  \ork  have  given  this  subject  careful  study,  and  have 
demised  a  plan  to  remedy  the  difiBculty. 

The  State  engineer  of  New  York,  in  his  last  annual  report,  after  stating  the  difficul- 
ties I  have  mentioned,  continues  as  follows: 

''Another  serious  difficulty  has  been  the  low  stages  of  water  in  the  lake.  In  August 
1K71,  the  surface  of  the  lake  ranged  from  18  to  t%  inches  below  its  usual  height,  and 
daring  the  past  season  of  navigation  varied  from  25  to  27  inches.  On  the  reconimeuda- 
tions  of  the  division  and  resident  engineers,  and  approval  by  Hon.  John  D.  Fay,  canal 
commissioner  in  charge,  the  canal  board  resolved  to  remedy  these  difficulties  by  chang- 
ing the  original  work,  and  adopting  a  general  plan  for  constructing  the  canal  through 
Black  Rock  Harbor,  so  as  to  make  it  independent  of  that  harbor  and  the  supply  for 
the  mills;  in  fact,  by  means  of  division-banks  or  cribs,  to  form  two  channels — one  for 
the  canal,  the  other  for  the  mills ;  the  chaunel  for  the  former  to  be  about  125  feet  wide, 
^d  ti^rongh  it  the  water  for  feeding  the  canal  will  pass,  the  prism  being  deepened,  so 
aa  to  leave  navigation  uninterrupted  by  low  water  in  the  lake.'' 

Although  this  project  is  now  being  carried  out  by  the  State  of  New  York,  it  was 
deemed  beat  to  add  to  this  report  an  approximate  estimate  of  the  cost  of  oomplet- 
iog  it. 

Coat  of  this  project.  , 

The  total  cost  of  the  project  for  enlarging  one  tier  of  looks,  and  new  structures  at 
Lfockville,  Lockport,  Albany,  and  West  Tmy,  and  for  obtaining  a  depth  of  not  less  than 
eight  feet,  except  upon  mechanical  structures  between  Albany  and  Buffalo,  is,  after  a 
oarefnl  examination  of  the  localities  and  revision  of  all  data  that  could  be  obtained, 
presented,  as  follows : 

EKIB  CANAL. 

Eastern  division $4,485,776  65 

Middle  division 817,269  20 

Western  division 2,440,274  70 

Fish  Creek  feeder,  referred  to  under  head  of  '*  water-supply  " 430, 276  00 

Total 8,173,596  55 

ERIK  CANAL   WATER-SUPPLY. 

The  enlarged  boat  proposed  to  navigate  the  Erie  Canal,  as  compared  with  the  exist- 
ing boat,  has  a  tonnage  ratio  of  690  to  210,  as  shown  by  the  neat  formula  of  W.  B. 
Taylor  in  his  Caual  Rieport  of  1864.  This  will  give  to  the  new  boat  a  tonnage  capacity 
of  nearly  3.28  times  greater  than  that  of  the  existing  boat.  It  is  stated  by  the  canal 
oommissioner  in  his  annual  report  for  1874,  page  186,  that  the  daily  traffic  on  the  canal 
near  Buffalo  is  accomplished  by  the  use  of  one  hundred  boats,  and  he  asserts  that  tbis 
statement  is  nearly  veritied  by  the  lockage-record  at  Schenectady.  Therefore,  one  hun- 
dred boats  may  be  safely  taken  as  the  number  of  the  existing*  class  of  boats  making 
daily  use  df  the  navigation.  A  water-supply  for  one  hundred  boats  of  the  contem- 
plated capacity  is  therefore  assumed  as  more  than  sufficient  for  the  accoiumodation  of 
all  existing  traffic,  and  enough  for  the  prospective  traffic  of  many  years  to  come.  The 
number  100  also  simplifies  any  calculations  and  comparisons  that  may  be  requisite  for 
soy  further  examination  of  the  subject. 

The  navigation  remains  open  from  214  to  240  days ;  has  been  as  few  as  205  and  202 
days,  and  as  many  as  269  days.  A  fair  average  season  is  about  210  days,  as  obtaiDed 
from  the  records  of  nearlv  fifty  years,  extending  from  the  year  1824  to  1873.  This  in- 
formation is  taken  from  the  Canal  Commissioner's  Report  for  1874. 

The  following  results  have  been  obtained  by  using  the  foregoing  information  as  a 
part  of  the  necessary  data,  and  they  show  an  ample  water-supply  for  the  proposed 
canal  enlargement,  viz : 

The  natuial  divisions  of  the  canal  between  Buffalo  and  Albany,  for  the  purpose  of 
showiog  the  comparative  sufficiency  of  supply  for  each,  are  arranged  thus:  (See  dia- 
gram on  tabular  statement.) 

From  Buffalo  to  Lockport^  a  distance  of  thirty-one  miles,  is  supplied  by  the  Lake  Erie 
head,  direct.  The  supply  being  commensurate  to  the  lake,  of  course  this  division  re- 
quires no  comment. 

From  Lodcpori  to  Bocheatery  about  sixty-two  miles,  is  a  descending  grade  of  i-^J^^  feet 
per  mile.  The  water-supply  on  this  reach  is  from  Lake  Erie,  35,(>00  cubic  feet  per 
toinnte;  Oak  Orchard  Creek  feeder,  1,400  cubic  feet  per  minute;  Genesee  Canal 
(tbrongb  lock),  861  cubic  feet  per  minute ;  Genesee  River,  350  cubic  feet  per  minute- 
total,  37,611  cubic  feet  per  minute.  Tbis  abundant  quantity  is  the  supply  as  far  as 
Clyde,  a  distance  of  forty-nine  miles  below  Rochester,  or  one  hundred  and  eleven  miles 
from  Lockport.  This  supply  lieing  direct  from  Lake  Erie,  the  use  of  the  additional 
ioeden  between  Lockport  and  Rochester  arresta  attention.    It  appears  XiYiv^X.  \t\ic\t  vqlUc^ 

H.  Ex.  49 9 


NAVIGATION   OP   THE   MISSISSIPPI   RIVER. 

Tuotion  is  for  the  purpose  of  ohecking  the  cnrrent  velocity  created  by  the  inoline  alloded 
to,  aud  not  directly  for  iocreasiD^  the  snpply.  The  Greneeee  Canal  qnota,  throngh  lock, 
is  an  accidental  increment,  bnt  it  is  also  availed  of  for  reducing  the  current  velocity 
created  by  the  incline.  In  the  Canal  Commissioner's  Report  for  1873,  page  114,  it  is 
substantially  stated  that  the  mill-owners,  who  have  a  perpetual  lease  of  the  waters 
passing  around  Lockport,  frequently  use  this  water  in  excess  of  their  requirements, 
and  as  it  is  discharged  into  the  canal,  at  times  proves  unfavorable  to  navigation  by 
increasing  the  velocity. 

The  Mantesuma  level,  extending  from  Clyde  to  Port  Byron,  a  distance  of  twenty  miles, 
being  the  lowest  level  between  tne  long  level  and  Liake  Erie,  and  being  fed  from  two 
sources,  has  necessarily  a  sufficient  supply.  Its  surplus  is  delivered  into  the  Cayuga 
Canal.    There  never  was  any  impediment  to  navigation  on  this  level. 

The  Port  Byron  and  the  Jordan  levels  extend  from  Port  Byron  to  C^des,  a  distance  of 
about  -twenty-two  miles,  and  are,  like  the  long  level,  dependent  on  special  feeders, 
which  appear 'to  be  abundantly  sufficient.  Apprehensions  have  been  entertained  for 
the  supply  of  these  levels,  but  the  surplus  supply,  as  shown  in  the  accompanying 
"  tabular  statement,'*  indicates  that  such  apprehensions  are  dertainly  gronndiesa. 
The  feeders  of  this  division  are :  ^ 

Owasco  Lake 10,267  cnbic  feet  per  minute. 

Of  this  the  millers  claim 5,612  cubic  feet  per  minute. 

Balance  owned  by  New  York  State 4,6.'V5  cubic  feet  per  minute. 

Putnam  Creek  feeder 200  cubic  feet  per  minute. 

Nine-mile  Creek  feeder , 800  cubic  feet  per  minute. 

Carpenter  Brook 200  cnbic  feet  per  minute. 

Skaneat«les  Lake 8,767  cubic  fe«^t  per  minute. 

Otisco  Lake 5, 145  cubic  feet  per  minnte. 

Total 19,767  cubic  feet  per  minnte. 

equal  to  28,464,480  cubic  feet  per  24  hours. 

After  making  the  usual  deductions  from  this  daily  supply,  there  remains,  over  and 
above  the  requirements  of  navigation,  a  surplus  of  8,500,000  cubic  feet  (in  round  num- 
bers) per  24  hours.  This  is  fortunate,  because  the  whole  of  the  rain-basin  in  which  this 
subdivision  of  the  canal  is  located  is  already  availed  of  for  the  purpose  of  supply,  and 
there  is  no  ordinary  way  of  supplying  any  additional  natural  feed.    (See  chart.) 

That  portion  of  the  canal  from  C^dee,  embracing  Syracuse  and  continuing  to  the 
west  end  of  the  long  level,  a  distance  of  about  three  miles,  is  similar  (as  to  situation) 
to  the  Montezuma  level.  It  is  fed  from  the  long  level  on  the  east  and  from  the  Jordan 
level  on  the  west.  These  feeding-levels  having  a  large  surplus,  it  follows  that  this 
comparatively  short  division  will  always  have  a  sufficiency  of  water.  On  this  level 
at  Syracuse,  the  connection  with  Lake  Ontario  is  made  through  the  Oswego  CanaL 

The  long  level,  extending  easterly  from  the  last-described  division  to  Utica,  a  distance 

of  about  55  miles,  is  supplied  as  follows,  viz : 

Ciibio  feet  per 
miDUte  fmr 
the  aeaaon. 

Butternut  Creek,  Orville  feeder 500 

De  Knyter,  through  Limestone  Creek,  3,891  cubic  feet  per  minute  for  100  days  ?  ^  195 

Limestone  Creek,  500  cnbic  feet  per  minnte  for  100  days ^ $  ' 

Erieville  reservoir  and  Chittenango  feeder,  2,526  cubic  feet  per  minute  for  100 

days - 1,263 

Cazeuovia  Lake  reservoir,  3,115  cnbic  feet  per  minute  for  100  days 1,507 

CowaMclon  Creek  feeder : 320 

Oneida  Creek  feeder 1,500 

Delta  feeder,  through  Black  River  canal-lock 1,294 

W(K>d  Creek,  at  Rome 125 

Mohawk  feeder 11,766 

Butt^s  Creek  feeder,  2i  miles  east  of  Rome 1,400 

Oriskany  Creek  feeder 4,5f.l 

Jamesville  reservoir,  2,000  cnbic  feet  per  minute  for  60  days 600 

* 

Total  perminute 27,031 

An  additional  supply  from  Fish  Creek  was  contemplated,  and  the  project  matured 
so  far  as  to  have  plans  and  estimates  furnished  for  its  construction.  The  work,  how- 
ever, has  not  been  executed.  Should  there,  by  any  contiogeucy,  be  an  increase  wanted, 
this  feeder  will  give  a  flow  of  7,400  cubic  feet  per  minute,  exclusive  of  filtration  and? 
evaporation.  An  estimate  for  its  construction  is  hereto  appended.  It  has  been  in- 
timated by  the  canal  officers  that  this  level  is  subject  to  great  disturbance  during  the 
prevalence  of  strong  westerly  winds;  that  under  such  influences  oscillations  to  the 
extent  of  9  inches  are  frequently  observ*  d,  making  navigation  on  the  western  end  quit« 
difScult,  and  sometimes  gronnding  the  boats.    There  is  an  erroneously- formed  opinion 
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as  to  the  prospective  iDsuflSoiAiicy  of  water  for  this  level.  This  opinion  has  taken  fo 
principally,  if  not  altogether,  from  incidental  caused,  such  as  some  break  occurring  or 
reservoir-dam  giving  way,  and  thus  temporarily  intercepting  the  ordinary  snpply,  and 
causing  boats  to  crowd  on  each  other  in  passing  through  the  long  level.  These  draw- 
backs are  being  remedied  by  a  better  clans  of  structures. 

The  next  and  last  water-division,  extending  ft*om  Utica  to  the  Hudson  River  at 
Albany,  is  about  110  miles  long,  with  45  looks,  with  an  aggregate  descent  of  iQ^-ffi^ 
feet,  making  a  mean  descent  for  each  lock  of  Ofyfo  feet.  This  reach  being  similar  in 
character  to  that  from  Rochester  to  Ctyde  (that  is,  all  descent),  the  theoretic  quantity 
of  one  lockage  is  the  assumed  requirement  for  the  carriage  of  one  boat  through  aU 
tbo  locks. 

The  supply  is  obtained  through  the  following  feeders,  vis : 

Hion  Creek 800  cubic  feet  per  minute. 

Mohawk,  at  Little  Falls 12,643  cubic  feet  per  minute. 

Rocky  Rift 10,602  cubic  feet  per  minnta 

Schoharie  Creek  feeder 6,H00  cubic  feet  per  minute. 

Roxford  feeder 10,979  cubic  feet  per  minute. 

yohawk,  at  Cohoes 6,570  cnbic  feet  per  minute. 

Total 48,394  cnbic  feet  per  minute, 

eqnivalent  to  69,687,300  cnbic  feet  per  24  hours. 

In  this  approximation  of  the  quantity  of  water  available  for  navigation  the  size  of 
lock  is  taken  at  225  feet  X  20.  feet  X  the  corresponding  lift,  or  mean  of  several  lifts, 
aa  the  case  may  be,  and  this  quantity  only  is  called  the  lockage;  the  percentage  for 
waste  and  leakage  through  the  gates  being  considered  sufficient  to  cover  the  small 
qnantiry  of  water  comprising  the  sheet  existing  between  the  boat  and  lock- walls  when 
a  boat  is  entered.  The  amount  for  filtration  and  evaporation  is  taken  at  200  feet  per 
mile  per  minute.  Where  a  series  of  locks  is  to  be  considered,  the  mean  lift  is  taken, 
and  where  two  lockages  are  wasted,  as  on  the  long  level,  the  sum  of  the  two  lifts  is 
used.  It  is  further  assumed  that  the  boats  may  pass  through  the  locks  in  the  most  < 
desultory  order,  so  that  if  the  snpply  is  sufficient  to  fulfill  these  conditions  the  most 
skt^ptical  should  be  convinced  of  the  completeness  and  snfficiency  of  the  whole  water- 
•apply. 

The  accompanying  tabular  statement  gives  the  supplies,  filtration,  and  lockage- 
waste,  net  available  supply,  and  amount  needed  to  pass  one  hundred  boats  in  twenty- 
fonr  hours,  together  with  the  surplus  water  after  accomplishing  such  passage,  each  of 
which  results  is  obtained  in  the  manner  stated. 

It  is  understood  that  if  two  boais,  going  in  opposite  directions,  meet  at  the  same 
lock,  then  one  lockage  will  pass  tUl  two  boats;  and  if  this  were  uniformly  the  case, 
the  quantity  of  water  stated  in  ''the  table''  as  necessary  to  pass  one  hundred  boats 
will  be  sufficient  to  pass  two  hundred  boats. 

This  state  of  things  is  never  realised  completely,  but  it  is  of  so  freqient  occurrence, 
that  in  practice  it  is  safe  to  assume  that  two  lockages  will  pass  three  boats.  On  this 
assumption,  the  conclasion  that  the  daily  volume  of  water  stated  as  the  requirement 
ft»r  the  passage  of  one  hundred  boats  may  be  relied  on  to  pass  one  hundred  and  fifty 
boats.  Then  one  hundred  and  fifty  boats,  each  of  690  tons,  gives  a  daily  movement  of 
103,500  tons,  with  the  expenditure  of  water  set  forth  in  the  tabular  statement. 

Tabular  statement  of  water-supply  of  Erie  Canal  from  Buffalo  to  Albany, 


Water-diTialons  of  the  Erie 
CaaaL 

i 

f 

8 

P 

31 

68 

111 

90 

88 
3 

55 

110 

Furnished  by  feed- 
ers in  84  bours. 

hi 

hi 

Net  available  snpply 
for  84  hours. 

8S 

Surplus  water  for  84 
hours. 

Boifaloto  Lockport,  indading 
L'tckport  Inckaiire. 

Lookport  to  Rochester 

I»okDort  to  01  vde 

Oubiefett 
Extension    of 
Lake  Erie  head. 
54. 159. 840 
54, 159,  040 
Snpply  from  lev- 
els ootb  ways. 
88, 464. 480 
Snpply  from  lev- 
els both  ways. 
38, 984, 640 

09,687,360 

Oubie/eet. 
Made  up  by 
Lake  Erie. 

Oubie/eet. 
Lake  Erie 
head. 

Oubie/eet 
Not  essential 
to  consider. 

OuMefeet 
Lake  Erie. 

33, 547.  500 
5, 760, 000 

9,480.390 
864,000 

18,809,850 

33,340,800 

80,613, 3  J6 

'"5,*a65,'666 

15, 347, 340 

^4oiit Aznma  level  ............. 

Port  Byron  and  Jordan  levels . 
Geddes  to  Lodi  lock,  near  Sy- 

racQiie. 
Long  level,  from  near  Syra- 

case  to  IJtioa. 
TTtlca  to  Aibanv 

18,984,090 

10,481,300 

8,508,790 

89,715,390 
36,346,560 

7,897,500 
9,536.000 

18, 817, 890 
30,810,560 

X 
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GENERAL  REMARKS. 

Scbedales,  comprising  efltiraatee  in  detail  of  several  of  the  locks,  are  attached  to  this 
report.  The  estimate  for  Fish  Creek  feeder  is  also  appended.  Amplification  is  avoided 
as  mnch  as  possible,  and,  in  fartberanoe  of  this  principle,  the  details  of  locks,  bridges, 
aqueducts,  culverts,  section- work,  and  other  miscellaneous  structures,  which  would 
unavoidably  make  this  report  unnecessarily  voluminous,  are  excluded. 

COST  OF  TRANSPORTATION. 

Upon  the  vital  point  of  this  improvement,  the  cost  of  transportation,  it  is  noticeable 
thtt  at  the  time  the  •'ulargement  of  the  Erie  Canal  was  authorized  (May  11.  Irt35)  the 
engineers  who  fixed  the  dimensions  of  the  prism  and  size  of  the  locks  estimated  that 
the  enlargement  would  enable  the  carrier  to  reduce  the  cost  of  transportation  fifty  per 
cent.  Jonn  B.  Jarvis  made  a  thorough  investigation  of  the  subject,  and  reduced  it  to 
a  mathematical  certainty.  After  a  detailed  statement,  showing  the  progressive  ad- 
vance of  commerce  on  the  Erie  Canal,  at  various  periods,  with  the  relative  cost  of 
transportation,  and  the  cost  per  ton  per  mile,  on  all  the  canals  for  a  series  of  years, 
State  Engineer  Taylor,  in  his  report  upon  the  enlargement  for  gunboats,  gives  the  fol- 
lowing result,  which  is  a  marked  confirmation  of  J.  B.  Jarvis's  conclusions : 

Cost  of  transportation  by  old  boats 4.16  mills  per  ton  per  mile. 

Cost  of  transportation  by  existing  boats 2. 16  mills  per  ton  per  mile. 

Cost  of  transportation  by  proposed  enlarged  boats 1. 4    mills  per  ton  par  mile. 

equivalent  to  a  reduction  of  &0  per  cent,  in  the  cost  of  transportation  by  enlarging 
the  locks  to  225  feet  between  hollow  quoins,  and  increasing  the  width  of  chamber  to 
26  feet  at  water-line. 

The  boats  now  in  use  on  the  canal  have  superseded  the  old  ones,  and  if  the  proposed 
enlarged  locks  are  constructed,  the  large  boats  will  in  like  manner  supersede  those 
now  in  nee.  Those  now  existing  could  not  sncceesfnlly  compete  with  Doats  of  over 
three  times  their  tonnage.  Hence,  the  increasing  demands  of  commerce  and  the  ad- 
vance of  improvements  will  render  the  present  boats  inadequate,  and  the  requirements 
of  navigation  will  call  for  a  commensurately-sized  boat. 

Taking  into  consideration  the  various  views  expressed  in  the  several  statements  I 
have  quoted  from  the  reports  of  the  gentlemen  who  have  been  for  many  years  and  in 
many  ways  identified  with  the  public  works  of  the  State  of  New  Yurk,  and  under 
whose  directions  special  investigations  were  made  in  the  year  1864  for  the  then  oon- 
Vmplated  improvement  of  the  Erie  Canal,  after  having  made  a  personal  inspection 
of  the  most  important  localities  on  the  line,  and  kaving  made  a  thoroogh  revision  of 
the  several  proposed  plans  of  location  for  the  enlarged  locks  and  other  structures ; 
also,  having  given  a  great  deal  of  consideration  to  the  prevailing  influences  that  from 
time  to  time  have  been  directed  to  the  improvement  of  this  canal,  it  is  incumbent  on 
me  to  state  that  the  proposed  work  should  be  planned  with  a  view  to  a  complete  en- 
largement of  all  the  locks  and  structures  where  required. 

In  most  instances  one  of  the  existing  double  locks  should  be  enlarged,  unless  a  new 
location  be  adopted  for  improving  the  line  of  canal. 

With  regard  to  the  estimates,  I  have  relied,  generally,  npon  the  data  afiV>rded  by  the 
4U}tnul  surveys  and  measurements  furnished  by  the  State  engineers  of  I86:i  and  1864, 
carefully  revising  these  data  after  examination  of  localities,  and  basing  my  prices  upon 
those  now  paid  for  labor  and  materials.  I  have  been  associated  with  these  State  en- 
gineers for  a  number  of  years  on  the  public  works  of  that  State,  and  should  my  opinion 
have  any  weight  in  this  regard,  I  have  no  hesitation  in  saying  that  they  are  men  of 
experience  in  their  profession,  whose  statements  are  perfectly  reliable. 

The  estimates  are  made  for  locks  and  all  other  stone  structures,  built  of  well-dressed 
limestone,  laid  in  hydraulic  cement,  and  I  should  recommend  each  work  of  its  class 
to  be  constructed  of  the  best  materials  and  workmanship. 

A  work  of  such  importance  should  be  carried  out  in  the  most  substantial  manner, 
and  there  should  be  as  little  resort  as  possible  to  the  use  of  wood  for  the  principal 
aqueducts  and  bridges  connected  with  this  project. 

In  closing  these  remarks,  I  would  consider  my  task  nnfinished  should  I  not  give  Mr. 
Martin  King,  assistant  engineer,  due  credit  for  the  valuable  assistance  I  have  received 
from  him,  and  particularly  for  the  **  statement  of  water-supply,"  and  for  preparing 
the  chart,  plans,  and  other  drawings  accompanying  this  report. 
Very  respectfully,  your  obedient  servant, 

OCTAVE  BLANC, 

AMi$tant  Engineer, 

Maj.  John  M.  Wilson, 

Cktrpa  of  Engineers,  Brevet  Colonel,  U,  8,  A. 
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BABTERN  DIV1HI0N. 

Detailed  estimate  for  enlarging  one  efih& present  locks. 


Itomt. 


GrnbbioK  and  clearing 

B«ilinj(  and  draining 

Excavation  of  earth  ^..cabicyarda. 

Kxcayation  of  old  lock-walla do 

Embankment do.... 

Joining do.... 

Paddling  of  earth do — 

I/oo«e  sumea do — 

V«rti(»l  wall,  in  eement do 

Vertical  wall,  dry do 

Maaonry  in  lock-walla do  ... 

Concrete  masonry   do.... 

WhittMiak  timber,  dto feet,  board*meaauro 

'White-pi ne  timber .^ do 

Hemlock  timber do  — 

Bearing-pilea linear  feet 

B**«irin)r-pile8,  driren do — 

Wrooght  iron ponnda. 

Cant  iron     do 

Spikes  and  naiU do 

Solphnr  and  sand  cement per  look. 

Painting  look-gates 

Soabbing-posts linear  feet. 

• 

Deduct  stone  famished cabic  yarda. 


Lock  Na  6, 10  feet  lift. 


Quantity. 


4,000 

1.S63 

3,000 

1,550 

400 

90 

1*20 

70 

3,833 

3110 

34,000 

16,500 

134.  700 

13,700 

10,000 

16,400 

11,850 

4,000 

1 

1 

100 


840 


Price. 


•0  38 

1  50 

88 

90 

.10 

1  50 

6  00 

3  00 

13  00 

5  00 

60  00 

45  00 

30  00 

15 

10 

13 

8 

6 

100  00 

30  00 

60 


600 


Amoant. 


1300  00 

3,000  00 

1,373  00 

1.894  50 

840  00 

775  00 

130  00 

135  00 

730  00 

310  00 

36,f)39  00 

1,500  00 

3,040  00 

743  50 

3,494  00 

1.905  00 

1.000  00 

1,968  00 

948  00 

340  00 

100  00 

30  00 

60  00 


58,133  00 
5,040  00 


53,063  00 


Itema. 


Gmbbins  and  clearing 

Bailing  and  draining 

ExoaTation  of  old  lock-walls cubic  yards 

Exeayation  of  blasted  rock do  — 

Embankment do — 

Llnins ., do... 

PaddUngof  earth do... 

Slope- wall  and  pavement do... 

Lioose  stone do... 

Vertical  wall,  in  cement do 

Vertical  wait  dry  .  do — 

Masonry  in  lock- walls do... 

Concrete  masonry do — 

"White-oak  timber,  dto feet,  board-measure 

White  pine do 

Hemlock  timber do... 

Wrought  iron pounds 

Cast  iron  do 

Spikes  and  naila do... 

Sulphur  and  sand  cement per  lock 

Painting  lock-gates. do... 

Snubbing-posts linear  feet 

I>edact  stone  furnished cubic  yards 


Look  No.  38,  9|  feer  lifL 


Quantity. 


1 

1 

1.378 

9.100 

3.800 

1,600 

370 

30 

90 

180 

390 

3,743 

300 

36,000 

16,400 

131,000 

16,100 

11.850 

4,000 

1 

1 

100 


860 


Price. 


5  00 


Amount. 


•300  00 

•900  00 

3,50il  00 

8.500  00 

1  50 

1, 917  00 

1  00 

9.100  00 

38 

7f  4  00 

50 

800  00 

30 

111  00 

300 

60  00 

1  50 

135  00 

6  00 

730  00 

3  00 

870  00 

13  00 

35,650  00 

5  00 

1,500  00 

60  00 

3,160  00 

45  00 

738  00 

80  00 

3,430  00 

13 

1,933  00 

8 

948  00 

6 

340  00 

105  00 

100  00 

30  00 

30  00 

60 

60  00 

63, 984  00 
5,160  00 


57, 834  00 


. » 

Sumnuiry  estinuit€f  eastern  division, 

Look  No.    1,  15i  feet  lift 1100,432  00 

Lock  No.    2,    9i  feet  lift 68,402  30 

Lock  No.    3,  lU  feet  lift 61,026  00 

Lock  No.    4,  llj  feet  lift 60,425  00 

Lock  No.    5,  10}  feet  lift 52,964  00 

Lock  No.   6,10    feet  lift 53,083  00 

Lock  No.    7,10    feet  lift 53,19150 

Look  No.    8,10    feet  lift 56,617  00 
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Lock  No.  9,10  feet  lift 
Lock  N«.  10, 10  feet  lift. 
Lock  No.  11,  10  feet  lift. 
Lock  No.  12,10  feet  lift. 
Lock  No.  13,  10  feet  lift. 
Look  No.  14, 10  feet  lift. 
Lock  No.  15,  10  feet  lift. 
Lock  No.  16,  10  feet  lift. 
Lock  No.  17, 10  feet  lift. 
Look  No.  18,  lOi  feet  lift. 
Lock  No.  19,  8i  feet  lift. 
Lock  No.  20,  10  feet  lift. 
Lock  No.  21,  lU  feet  lift. 
Lock  No.  22,  Hi  feet  lift. 
LockNo.  2:i,  8  feet  lift. 
Lock  No.  24,  8  feet  lift. 
Lock  No.  25,  8  feet  lift. 
Lock  No.  26,  8  feet  lift. 
Lock  No.  27,  8  feet  lift. 
Lock  No.  28,  8  feet  lift. 
Lock  No.  29,  7i  feet  lift. 
Li  ck  No.  30,  lOi  feet  lift. 
Lock  No.  31,  6  feet  lift. 
Lock  No.  32, 
Lock  No.  33, 
Lock  No.  34, 
Lock  No.  35, 


8 
6 
8 
8 


feet  lift 

feet  lift 

feet  lift 

feet  lift 

LockNo.  36,  10    feet  lift • 

Lock  No.  37,  10    feet  lift 

Lock  No.  38,    9i  feet  lift 

Lock  No.  39,  lOi  feet  lift 

LockNo.  40,    8    feet  lift 

LockNo.  41,    8    feetlift 

LockNo.  42,    8    feetlift 

LockNo.  43,    8    feetlift , 

Lock  No.  44,  lOi  feet  lift 

Lock  No.  45.  lOi  feet  lift 

LockNo.  46,    3    feetlift 

Upper  lock  at  West  Troy,  11  feet  lift < 

Lower  lock  at  West  Troy,  13  feet  lift 


Enlarged  aqneductH : 

Scbnharie  aqueduct 

Pnlmer's  Creek  aqueduct 
Myers's  Creek  aqueduct . . 
Lower  Mohawk  aqueduct 
Upper  Mohawk  aqueduct 


Bridges: 

Bridge  overlook  No.  1 

Bridge  at  foot  of  lock  No.  22 

Bridge  nt  foot  of  lock  No.  27 

Bridge  at  foot  of  lock  No.  30 

Bridge  at  foot  of  lock  No.  46 

Change-bridge  head  of  upper  side-cut  lock, 
Change-bridge  head  of  lower  side-out  lock . 
Change-biidge  foot  of  lower  side-cut  lock. . 


Culverts : 
LeDgthening  culverts 

Removal  of  bench-walls : 

Excavation  of  earth  slope- wall,  and  slope-wall  rebuilt. 
Enlarging  canal  at  various  points 

Deepening  canal  one  foot 


•59, 

320  00 

53. 

159  00 

55, 

7a3  00 

57, 

079  00 

51, 

560  00 

50, 

021  00 

52, 

662  50 

55, 

922  00 

52, 

798  50 

ei, 

068  50 

47, 

170  50 

54, 

471  25 

59, 

810  75 

54, 

176  00 

51, 

306  00 

50, 

212  75 

50, 

698  00 

49, 

767  00 

46, 

521  50 

50, 

644  50 

42, 

585  00 

51, 

689  50 

43, 

915  00 

47, 

995  00 

43, 

052  50 

47, 

674  00 

47, 

429  50 

50, 

003  50 

61, 

798  00 

57, 

824  00 

57, 

449  00 

46, 

308  00 

45, 

521  00 

51. 

118  50 

51. 

110  50 

54, 

945  50 

52, 

836  75 

42, 

015  50 

82, 

163  50 

92, 

664  00 

..  ..  19  Kiin  frn  rh 

32,726  00 

7,082  00 

8,240  00 

60,215  00 

30, 815  00 

139, 078  00 

8,134  50 

3,021  50 

1, 974  75 

5,830  00 

2.743  00 

3,909  00 

3,377  50 

2,243  00 

1,599  00 


552,000  00 
9,925  00 

626,500  00 


31,233  25 
1,599  00 

561,925  00 

626,500  00 

4, 000, 706  05 
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Summary  etHwMitefar  enlarging  one  oftkepreeent  look$f  eaetem  division. 

I>ocks  Nos.  1  to  46.  inclasive,  and  two  locks  at  West  Troy.  |2, 640, 370  80 

Enlarging  aquedacts i:J9,07d  00 

Bridges 31,233  25 

Culverts 1,599  00 

Removal  of  benoh-walls,  &c V 552,000  00 

Enlarging  caaal  at  varions  points 9,925  00 

Deepening  canal  one  foot 626,500  00 

Add  10  per  cent,  for  engineering  and  contingencies 400, 070  60 

Land  damages  and  remoYal  of  baildings 85,000  00 


|4, 000, 706  05 


485,070  60 
4, 485, 776  65 


MIDDLB  DIVIfilON. 


Esiimateefor  enlarging  one  of  the  preeent  locke. 

Lock  No.  47,  lOi    feet  lift $66,927  00 

Lock  No.  48,  lOi    feet  lift 64,849  00 

LockNo.49,    6     feet  lift 55,546  00 

Lock  No.  50,    6H  feet  lift 55,595  00 

LockNo.5l,    5i    feetlift 53,57100 

LockNo.52,  11      feetlift 71,000  00 

$367, 4H8  00 

Removing  bench-walls 158,000  00 

Bridge  at  lock  No.  49 7,343  00 

Deepening  canal  one  foot 210,141  00 

375, 484  00 

742,972  00 
Add  10  per  cent,  for  engineering  and  contingencies 74, 297  20 


817, 269  20 


WESTERN  DIVISION. 


Detailed  eetimatefor  enlarging  one  of  present  locke. 


Items. 


OmbMng  and  clearing 

Bailing  and  draining 

Sirtb  excavation onbio  yards 

Rock  excavation do 

Excavation  of  old  lock-walls do.... 

Embankment do 

Paddling t do.... 

Lining do 

Slope- wall  do 

KuSble-wall,  in  cement do 

Loose  stone   do 

Masonry  in  look-walls do.... 

Concrete do 

Oak feet,  board  measure 

Pine do 

Hemlock do 

Wroagbt  iron ponnds. 

Cast  iron do 

Spikes do 

Snlphnr,  sand,  and  cement per  lock. 

Painting  lock-gates do 

Snabbiug-posts linear  feet. 


Less  870  cubic  yards  stone  in  locks,  at  96  per  cubic  yard. 


Lock  No.  61.  7  feet  lift. 


Quantity. 


9.000 

700 

1,350 

8.000 

8. 900 

1,900 

350 

300 

400 

9,390 

300 

31,300 

13,000 

IM,000 

11,400 

7.900 

3,00f 

1 

1 

1(H) 


Price. 


•0  98 


1  00 

1  50 

98 

30 

50 

900 

6  00 

1  50 

13  00 

5  00 

00  00 

45  00 

90  00 

19 

6 

6 


00 


Amount. 


1100  00 

3.0ti0  00 

9,.\30  00 

700  00 

1,875  00 

560  00 

660  00 

600  00 

500  00 

1,300  00 

600  00 

30.160  00 

1,500  00 

1,873  00 

540  00 

1.880  00 

1,368  00 

633  00 

180  00 

100  00 

30  00 

60  00 


50, 6:i7  00 
5. 39J  0.1 

45,  417  00 
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Detailed  estimate  of  oomhined  locks  at  Lockpori, 


Items. 


OmbbiDgaud  cl^Ming 

Bailing  and  draining 

Earth  excavation cabio  yards 

£  robankmeut , do 

Lininff do 

Paddfioif do.... 

Slope- wall do 

Loose  stone do 

lavement  of  quariied  stones,  gront^d do 

Rubble  wall,  in  cement - do.... 

Masonry  In  lock-walls do 

Masonry  in  culverts  and  wells do 

Concrete  masonry , do.... 

Wblto*oak  timber feet,  board  messure 

White  pine  timber do 

Hemlock  timber do 

Wrought  iron pounds. 

Cast  Iron  .do 

Spikes  and  nails do 

Lead do 

Painting per  structure. 

Sulphur  and  sand  cement do     . 

Snubbing-posU linear  feet 


Total. 


Two  combined  looks  on  new  Ifne 
at  Lookville,  each  IS  feet  lift 


Quantity. 


71.000 

40,000 

19.000 

19,000 

3,700 

400 

390 

900 

7,840 

800 

64  K) 

08,000 

39,000 

473.000 

19.000 

16,400 

8,000 

400 


900 


Price. 


$100  00 

9,000  00 

98 

28 

50 

30 

9  00 

1  50 

3  00 

6  00 

13  00 

13  00 

5  00 

60  00 

45  00 

90  (lO 

19 

8 

6 

19 

60  00 

900  00 

60 


Amount. 


$100  00 

9,000  00 

19, 8H)  00 

11,200  00 

6.000  00 

3.600  00 

7,400  00 

600  OO 

960  00 

5,400  00 

101. 990  00 

10,400  00 

3.000  00 

3,7JU  00 

1.755  00 

9.460  00 

9,980  00 

1.31i  00 

480  00 

48  00 

60  00 

900  00 

190  00 


191.  <«5  00 


Detailed  estimate  of  combined  locks  at  Lockville, 


Items. 


Ornbbing  and  clearing 

Bailing  and  draining 

^Exrth  excavation cnbio  yards. 

Bock  excavation do.. 

Excavation  of  old  cement  walls do 

Embankment do 

Puddling do 

■  do.... 


Lining 

Loose  stone do 

Pavement  of  quarried  stone,  grouted do  — 

Rubble  wall,  laid  dry do 

Knbble  wall,  in  cement do 

Masonry  in  lock-walls ^. do — 

Masonry  in  concrete do 

White-oak  timber feet,  board  measure 

Wbiie-pine  tiiulier do 

HemlocK  timber «..do... 

Wrought  iron pounds 

Cast  iron do 

Spikes  and  nails do 

Lead do 

Painting per  structure 

Sulphur  and  sand  cement do — 

Bearing  and  protecting  piles linear  feet. 

Snnbbing-posts  (stone) do... 

Iron  railing do 


Total. 


Three  combined  locks,  Nos.  67-71, 
each  18  6-10  feet  lift,  at  Lockport. 


Quantity. 


95,000 

30,000 

9.000 

8,000 

4,000 

4.000 

1,000 

900 

1,900 

740 

90,700 

1,500 

80.000 

50,000 

500,000 

31,000 

98,000 

15,000 

1,800 


9L.000 
300 
580 


Price. 


•450  00 

5,000  00 

98 

1 

1 


1 
3 
3 
6 


00 
50 
98 
30 
50 
50 
00 
00 
00 


13  00 

5  00 

60  CO 

45  00 

90  00 

19 

8 

6 

19 

100  00 

150  00 

95 

1  .V) 

7  00 


Amoani. 


1450  to 

5,000  Oo 

7. 000  00 

30,(00  00 

1.000  00 

9,240  00 

1,900  00 

9.000  00 

1,500  00 

600  00 

3.600  00 

4,440  00 

969.100  00 

7.500  00 

4,800  00 

9.950  00 

10,000  00 

3,790  00 

9.940  CO 

900  00 

916  00 

100  00 

150  00 

5,950  00 

450  00 

4,060  00 


371, 766  00 


Estimate  for  enlarging  present  lockSf  and  constructing  new  tier  at  Loclgtort  and  cut-off  at 

Lockvillt' 

Lock  No.  53,  5  feet  lift .*-w $56,109  00 

Lock  No. 54,  7i  feet  lift 58,002  00 

Lock  No.  55,  6  feet  lift 58,593  00 

Lock  No.  56, 10  feet  lift 66,982  00 

Locks  No.  57-59,  two  locks,  each  12  feet  lift 191,895  00 

Lock  No.  60,  10  feet  lift 67,482  00 
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Lock  No.  61,  7  feet  lift |45,417  00 

Lock  No.  62,  9  feet  lift 53,475  00 

Lock  No.  63,  9  feet  lift 51,226  00 

Lock  No.  64, 10  feet  lift 65,598  00 

Lock  No.  65,  lOfeetlift 61,451  00 

Lock  No.  66,  9  feet  lift 64,288  00 

Locks  No.  67-71,  three  combined,  each  ISfy  feet  lift 371,766  00 

Solphar-Bpriofc  gaard-lock 48,627  00 

River-lock  at  Tonawanda 80,411  00 

Black  Rock  jrnard  lock 53,145  00 

Ship-lock  at  Black  Rock 19,386  00 

$1, 413, 853  00 

New  CDlvert  at  Lockville,  and  calvert  and  race  at  Lockport.    50, 579  00 

Enlarging aqaedoct 62,945  00 

Bridges 58,000  00 

New  tow.  paths 13,000  00 

184,524  00 

Deepening  canal  one  foot 524,000  00 

2,122,977  00 

SUBfMART  OF  WE8TKRN  DIVISION. 

Enlarging  one  tier  of  present  locks  and  new  locks  at  Lockport  and  Lockville, 

Locks $1,413,853  00 

Culverts  and  race 60,579  00 

Aqnedncts 62,945  00 

Bridges. 58,000  00 

Tow-paths 13,000  00 

Deepening  canal  from  Wayne  Conntv  line  to  Lockport, 
and  improving  channel  between  Black  Rock  and  Bnf- 

folo 524,600  00 

$2, 122, 977  00 

Add  10  per  cent,  for  engineering  and  contingencies 212, 297  70 

Land  damages  and  removal  of  baildings 105,000  00 

317,297  70 


2, 440, 274  70 


EASTERN  DIVISION. 

Detailed  estimate  of  Fish  Creek  feeder,  Erie  Canal. 


Items. 


Seetion-vfork. 

Grubbing  and  clearing miles. 

Bulling  imd  draining do 

Excavation  of  earth cable  yards. 

Excavation  of  rock • do 

Embankment do — 

Lining do.... 

Paddling  earth ; do 

Slope- wall do — 

Vertical  wall  in  cement do.... 

Vertical  wall,  dry do.... 

Hemlock  timber feet,  board-measare. 

Meehanieal  ttrueiwret. 


Box-oalverts 

£xt«4nsion  of  railroad-calvert 

Eailroad-viadaot 

Calvert  at  Station  386 

Bast  Branch  aqueduct , 

Wood  Creek  sqaednct , 

Canada  Creek  aqueduct , 

Dam  across  West  Branch..... 

Dam  across  East  Branch 

Calvert  at  Beaver  Creek 

Bridges 

Drop  into  oanal 


Total 


Qoantities. 


11 

11 

9S0.000 

1,000 

610,000 

5,00() 

3,000 

3,000 

900 

800 

90,000 


9 


85 


Price. 


1400  00 

100  00 

20 

1  00 

S3 

50 

30 

fi  00 

5  00 

3  00 

90  00 


1,090  00 


909  00 


Amount. 


H400  00 

1,100  00 

184, 000  00 

1,000  00 

15*2, 900  00 

9,500  00 

900  00 

4,000  00 

1.000  00 

9,400  00 

400  00 


14,580  00 

5,857  00 

939  00 

9,9^0  00 

19.500  00 
7.500  00 
4,500  00 
7,300  00 
3,750  00 
9.700  00 
5.050  00 
1,950  00 


Total 
amount. 


•354,900  00 


76,076  00 
430.976  00 
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GENERAL  SUMMART. 

EBHmaUfor  mlMrging  one  Her  of  present  locke  with  new  lockeat  Lockport  and  Loektnllef  and 

deepening  canal  one  foot. 

Eastern  division I4.4a5.776  65 

Middle  division 817.269  20 

Western  division 2,440.274  70 

Fish  Creek  feeder 430.276  00 

Total 8,173,596  55 


ONEIDA  SHIP-CANAL  ROUTE. 

report  of  jambs  s.  lawrence,  assistant  engineer. 

United  States  Engineer  Office, 

OewegOt  N,  F.,  December  20,  1874. 

Colonel  :  In  accordance  with  instmotions  contained  in  yonr  letters  of  the  3d  and 
7th  of  Angnst  last,  directing  me  to  make  a  reconnaissance  of  the  line  of  the  propoaed 
Oneida  ship-canal,  and  to  prepare  an  estimate  of  the  cost  of  its  constmction,  I  have 
the  honor  to  submit  the  following  report,  with  estimates  for  the  same : 

REPORT. 

The  greater  portions  of  the  months  of  Angnst  and  September  were  employed  iu  mak- 
ing examinations  of  the  route  and  obtaining  data  for  an  estimate  for  the  construction 
of  the  Oneida  ship-canal.  ^ 

I  obtained  much  valuable  information  at  the  office  of  the  State  engineer  at  Albany, 
and  i^so  from  the  division  and  resident  engineers  at  Syracuse  and  Fulton  ;  but  after 
the  expenditure  of  much  time  in  the  search  for  information,  I  found  it  necessary  to  put 
parties  into  the  field  to  make  measurements  and  cross-sections  along  the  Oswego  and 
Erie  Canals,  without  which  I  could  not  have  made  a  reliable  estimate  of  the  cost  of 
the  work.  For  that  portion  of  the  line  from  Oswego  to  Oneida  Lake,  Mr.  M  S.  Kim- 
ball, of  Fulton,  the  resident  engineer  in  charge  of  the  Oswego  Canal,  supplied  me  with 
valuable  informatioiK  maps,  profiles,  and  papers. 

For  that  portion  of  the  Erie  Canal  between  Durhamville  and  Albany  and  the  Oneida 
Canal,  now  under  construction  from  Durhamville  to  Oneida  Lake,  much  valuable  in- 
formation, together  with  plans,  maps,  and  profiles,  was  obtained  from  the  offices  of  the 
division  engineer  at  Syracuse  and  the  State  engineer  at  Albany. 

I  am  also  indebted  to  Mr.  Martin  King,  assistant  engineer,  for  his  valuable  assistance 
in  the  preparation  of  that  part  of  the  estimate  relating  to  the  water-supply,  calcula- 
tions of  quantities  in  the  enlargement  of  aqueducts,  and  for  the  making  of  maps  and 
plans  accompanying  this  report. 

To  Mr.  W.  P.  Judson.  assistant  engineer.  I  am  also  indebted  for  valuable  assistance 
in  making  surveys  of  the  canal  at  Cohoes  and  Albany,  and  estimates  of  the  work  to  b« 
done  at  those  places ;  also  for  the  calculations  of  quantities  required  in  the  enlarge- 
ment and  rebuilding  of  culverts,  waste-weirs,  d^c. 

Valaable  information  has  been  obtained  from  the  State  engineer's  annual  reports, 
especially  that  of  1864,  on  the  enlargement  of  the  locks  and  canals  for  the  passage  of 
gunboats. 

The  distance  from  Oswego  to  Albany  by  the  shortest  line  Is  200.447  miles.  By  taking 
the  Oswego  and  Oneida  Biver  line  a  saving  of  about  a  million  dollars  may  be  made, 
bnt  the  distance  would  be  increased  to  207.935  miles.  The  shortest  line  is  therelore 
recommended. 

The  prism  of  the  proposed  canal  is  140  feet  at  the  surface  of  water,  120  feet  at  the 
bottom,  and  10  feet  deep. 

The  locks  are  185  feet  long,  29  feet  wide,  and  9  feet  of  water  on  the  miter-sill. 

Feet. 
The  ascent  from  Lake  Ontario  (Oswego)  to  the  summit-level  at  Durhamville  is.  181. 81 
Descent  ftom  Durhamville  to  Albany 426.96 

Total  lockage,  ascending  and  descending 608.77 

The  canal  is  to  be  constructed  on  the  line  of  the  Oswego  Canal  and  slack-water  navi- 
gation by  widening  and  deepening  the  canal  to  the  required  dimensions,  and  dredging 
and  improving  the  reaches  of  slack-water  navigation  to  Brandy  Brook  culvert,  one- 
balf  mUe  below  Phoduix  and  20.5  miles  from  Oswego. 
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From  Brandy  Brook  culvert  a  short  cnt  is  taken  to  a  bend  in  the  Oneida  River,  at 
Peter  Scott's  swamp,  a  distance  of  2.763  miles;  from  thence  along  the  Oneida  River, 
for  a  distance  of  H.005  miles  (which  is  to  be  dredged  and  improved  where  required),  to 
a  point  near  the  month  of  Black  Creek;  thence  by  another  short-cut  line,  2.125  miles, 
to  a  point  in  the  Oneida  River  near  Brewerton ;  and  from  thenee  along  the  river  to 
Ofiei«ia  Lake,  a  distance  of  1.253  miles. 

From  Brewerton  the  navigation  will  be  continued  through  the  Oneida  Lake,  21.339 
miles,  io  the  Oneida  Canal  (which  will  be  enlarged  to  the  size  required),  a  distance  of 
5.0tj2  miles,  to  its  junction  with  the  Erie  Qanai  at  Durham ville,  61.067  miles  from 
Onwego. 

Dnrhamville,  at  the  Junction  of  the  Oneida  and  Erie  Canals,  is  situated  nearly  mid- 
way of  the  Rome,  or  long,  level,  which  will  be  the  summit-level  of  the  proposed  Oneida 
ship- canal. 

From  Durhamville  to  Little  Falls  the  enlargement  can  be  made  at  a  moderate  out- 
lay, there  being  no  difficult  or  costly  work  to  be  done ;  but  at  Little  Falls  much  ex- 
pensive work  occurs,  involving  the  removal  of  a  large  amount  of  solid  work  to  obtain 
the  required  width  of  canal. 

From  Little  Falls  to  the  Upper  Mohawk  aauednot  the  work  is  of  the  ordiiu^ry  kind, 
and  not  of  an  expensive  character ;  but  at  the  lower  end  of  the  aqueduct,  and  near 
locks  22  and  23,  heavy  rook-cutting  occurs,  and  continues  for  a  considerable  distance 
eastward. 

A  large  amount  of  slope- wall  will  be  necessary  to  protect  the  embankment  from  the 
wash  of  the  Mohawk  River,  between  the  Upper  and  Lower  Mohawk  aqueducts ;  and  a 
large  amount  of  slate-rock  must  be  removed  in  widening  and  deepening  the  canal. 

At  CohofS  slate-rock  occurs,  and  a  large  amount  must  lie  removed  to  give  the  neces- 
aary  width  of  canal  at  this  place. 

From  Troy  to  Albany  more  slate-rock  occurs,  and  a  large  amount  must  be  removed. 

A  large  amount  of  vertical  wall  must  be  built,  and  a  channel  dredged  through  the 
Albany  Basin  to  lock  No.  1. 

LOCKS. 

The  locks  are  to  be  built  in  the  best  manner,  of  cat  stone,  and  similar  to  the  best- 
built  locks  on  the  Erie  CanaL 

AQUEDUCTS. 

The  Schoharie  Creek  aqueduct  and  Upper  and  Lower  Mohawk  aqueducts  will  be 
enlarged  to  70  feet  width  of  wat-er-way,  the  piers  and  abutments  extended,  and  an 
entire  new  trunk  built  for  each.  The  smaller  aqueduct  will  be  enlarged  to  the  width 
of  the  canal,  the  piers  and  abutments  extended,  and  an  entire  new  trunk  bnilt  for 
each. 

BRIDGES. 

One  new  abutment  is  estimated  for  each  bridge,  and  new  snperstmoture  for  all,  as 
the  length  of  the  new  ones  will  be  twice  that  of  the  present  ones. 

CULVERTS. 

When  the  arch  of  the  culvert  is  three  feet  or  more  below  the  present  canal,  it  will 
be  extended  to  the  required  length  for  the  new  canal ;  but  where  the  crown  of  the 
arch  would  be  above  the  bottom,  it  will  be  taken  down  and  rebuilt  of  the  required  size. 

WASTE- WEIRS 

Will  be  rebuilt,  and  the  valves  and  iron-^ork  used  in  the  new  structures  when  found 
to  be  suitable. 

VERTICAL  AND  SLOPE  WALL. 

Vertical  wall  will  be  built  through  cities  and  villages,  and  slope-wall  on  all  other 
portions  of  the  canal,  except  through  rock-cuttings,  where  no  protection  to  the  sides 
of  the  canal  will  be  required. 

FISH  CREEK  FEEDER. 

The  quantities  upon  which  this  feeder  is  estimated  were  taken  from  the  report  of  the 
New  York  State  engineer  for  1864. 

WATER-SUPPLY. 

In  making  this  estimate,  one  hundred  lockages  per  day  have  been  determined  on  as 
snfflcient  for  the  present  and  prospective  trade  for  some  years  to  come,  and  it  is  gen- 
erally admitted  that  in  the  ordinary  course  of  trad^  two  lockages  will  pass  three  boats. 
Provision  will  therefore  be  made  for  the  passage  each  day  of  150  boats,  each  boat  hav- 
ing a  capacity  of  28,000  bushels  of  wheat  when  towed,  and  25,000  bushels  in  boats  or 
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barges  when  propelled  by  steam ;  and  shoald  the  increase  of  trade  on  this  canal  de- 
mand it,  there  is  ample  means  for  an  enlar^red  supply  of  water  for  its  accommodation. 
Commencing  with  the  long  level  of  the  Erie  Canal,  between  look  No.  46,  at  Utioa, 
and  lock  No.  47  at  Syracuse,  which  is  55.72  miles  long,  and  will,  when  the  prism  of  that 
portion  between  Durham vi He  and  Utica  is  enlarged,  contain  263,316,900  cubic  feet  of 
water,  and  will  require  5.311  days  to  fill  it,  the  supply  for  which  will  be  obtained  from 
the  following  feeders : 

FEEDERS. 

CabSo  feet 
per  minnte. 

Butternut  Creek,  by  the  Orville  feeder,  for  the  season 500 

DeRuyter  reservoir,  through  Limestone  Creek,  3H,891  cubic  feet  per  minute 
for  100  days ;  Limestone  Creek,  separate,  500  cubic  feet  per  minute  for  100 

days;  fortheseason 2,195 

Erieville  reservoir,  2,130  cubic  feet  per  minute  for  100  days ;  Chittenango 

feeder,  250  cubic  feet  per  minute  for  100  days ;  for  the  season 1, 263 

Cazenovia  Lake  reservoir,  3,115  for  100  days;  for  the  season 1,507 

Cowaselop  Creek  feeder 320 

Oneida  Creek  feeder 1,500 

Delta  feeder,  through  Black  Biver  Canal 1,294 

Wood  Creek,  at  Rome 125 

Mohawk  feeder 11,766 

Butt^R  Creek  feeder,  2^  miles  east  of  Rome 1,400 

Oriskany  Creek  feeder 4,561 

Jamesville  reservoir,  for  60  days,  2,000  cubic  feet,  per  season ^ 600 

Being  36,924,640  cubic  feet  in  24  hours 27,031 

Proposed  Fish  Creek  feeder 7,400 

Being  49,580,640,  cubic  feet  in  24  hours 34, 431 

Summit-levely  between  Syracuse  and  Utioa, 

'  The  locks  at  the  ends  of  the  long  level  have  a  lift  of  11  feet  and  3  feet  respectively. 

Cabio  feet' 

The  lockage,  therefore,  for  100  boats,  per  day,  is  185'  X  29'  X  14' 7, 511, 000 

Leakaj^e,  estimated  at  30  percent,  of  lockage 2,253,300 

Filtration  and  evaporation  on  the  enlarged  canal:  From  Utica  to  Dnrham- 
ville  is  29.82  miles,  and  from  Dnrhamville  to  Oneida  Lake  5.08  miles : 

eqoal  to 34.09  miles,  at  3.80  cubic  feet  per  mile  per  minute ...19,097,280 

From  Dnrhamville  to  Syracuse,  being  that  portion  of  the  long  level  which  is 

not  to  be  enlarged,  26.62  mile«i  X  200  cubic  feet  per  mile  per  minute 7, 666, 560 

Leakage  and  waste  at  two  aqueducts 164,800 

Total  daily  supply  required 36,692, 940 


Total  daily  supply  of  water ,. 49,580.640 

Total  daily  supply  required 36,692,940 

Surplus  daily 12,887,700 

From  lock  46,  at  Utica,  to  lock  M,  east  of  Little  Falls,  a  distance  of  31.03  miles,  the 
oanal  is  supplied  by  two  feeders,  and  the  lockage  and  leakage  from  the  summit-level 
at  Utica  are  as  follows : 

Cable  feet 

One-half  of  the  surplus  from  the  summit-level  for  24  hours 6. 443, 850 

From  one  hundred  lockages,  185  X  29  X  3=1 ,609,500  \   -     04  hon™  2  092  ^^U) 

Leakage  of  locks,  30  per  cent 482, 850  ]  '^^  ^^  ^®"® AOS«.  J50 

MJLwt'^f^Vr;-^^^  19,357.920 

Total  daily  supply 27,894, 120 

The  water  required  for  this  portion  of  the  canal  is  for  one  hun- 
dred lockages,  185  X  29  x  9,  equals 4,828,500}  a  cyrt  nt^ 

Leakage  of  locks,  30  per  cent 1,448,550  S  »,-«//, uou 

Filtration  and  evaporation,  31.03  miles  X  380  cubic  feet  per  mile  per  minute  16, 979, 616 

Leakage  and  waste  at  five  aqueducts 276,000 

Total  required [ 23,532,666 
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Cabio  fMt. 

Total  daily  supply 27,894, 120 

Total  daUy  supply  required 23,532,6(36 

Surplus 4,361,454 


From  lock  34,  east  of  Little  Falls,  to  lock  28,  east  of  Schoharie  Creek 
feeder,  30.47  miles,  the  supply  is — 

Cabio  fe«t 
per  day. 

Lockage  and  leakage  from  the  upper  level 6,277,050 

Surplus  water  from  the  uppar  level 4,361,454 

S^ohJril'c^ekf^^^  25,058,880 

Total  daily  supply 35,607,384 

Required  for  one  hundred  lockages,  185  X  29  X  10^  =  5,633,250  )  ^,  ^^^  -  ^cyi  oo«^ 

Leakage  of  locks,  30  per  cent 1,689,975  iP®^"*^-  ^-^-".-"^ 

Filtration  and  evaporation,  30.47  miles  X  380  cubic  feet  per  mile  per  minute  16, 673, 184 

Leakage  and  waste  at  five  aqueducts 968,800 

Total  required 24,965.209 


ToUl  dailysupply a^S, 697,384 

Total  daily  supply  required 24,965,209 

Surplus 10,732,175 

From  lock  28,  east  of  Schoharie  Creek  feeder,  to  lock  19,  29.817  miles, 
the  supply  is : 

Cabio  feet 
per  day. 

Lockage  and  leakage  from  the  upper  level 7,323,225 

Surplus  water  from  the  upper  level 10,73'2, 175 

Rexford  feeder,  10,979  cubic  feet  per  minute 15, 809,760 


Total  daily  supply 33,865,160 


Required  for  100  lockages,  185  X  29  X  114  =  6,169,750  )  a  non  tnr 

Leakage  of  locks,  30  per  cent I,b50,925  5 o,iwu,07o 

Filtration  and  evaporation,  29.917  miles  x  380  c.  f.  per  mile  per  minute  ..  16, 315, 862 

Leakage  and  waste  at  four  aqueducts 736,000 

25, 072, 537 


Total  daily  supply 33,865, 160 

Total  daily  supply  required 25,072,537 

Surplus 8,792,623 


From  lock  19,  west  of  Cohoes,  to  lock  3,  at  Troy,  12.162  miles,  the  sup- 
ply is : 

LK>ckage  and  leakage  from  the  upper  level »<« 8,020,675 

Surplus  water  from  the  upper  level 8,792,623 

Total  daily  supply 16.813,298 


Required  for  100 lockages,  185  X  29  X  Hi -=6,035,625  )  ^  q.^  „,„ 

Leakage  of  looks, 30  per  cent 1.810,687  J 7,04t),di^ 

Filtration  and  evaporation,  12.162  miles  X  380 o.  f.  per  mile  per  minute.. .  6, 665, 046 

Leakage  and  waste  at  one  aqueduct 904,000 

Total  required 15,405,358 


Total  daily  supply 16,813,298 

Total  daily  supply  required 15,405,358 

Surplus 1,407,940 
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Cabio  feet 
per  day. 
From  lock  3,  West  Troy,  to  look  1,  at  Albany  Basin,  6.487  miles,  the 
supply  is : 

Lockage  and  leakage  from  the  npper  level 7,846,312 

Surplus  water  from  the  npper  level ■  1,407  940 

From  the  Mohawk  River,  by  the  Cham  plain  Canal,  at  its  Junction  with 

the  Erie  Canal,  6,570  cubic  feet  per  minute 9,460  800 

Total  dally  supply 18,715  052 


Required  for  100  lockages,  185  X  29  X  15^  =  8,315,750  )  m  Q,n  ^^k 

Leakage  30  per  cent 2,494.725) 1U,81U,475 

Filtration  and  evaporation,  6,487  miles  X  380  c.  t  per  mUe  per  minute....  3, 549, 686 

Total  required 14,360,161 


Total  daily  supply 18.715,052 

Total  daily  supply  required 14,360,161 

Surplus 4,a54,H91 

Daily  water  8uj»ply  and  demand  from  Durhamville  to  Albany. 


Snmmlt-leTel  to  XTtioa,  lock  46. 
From  Utica,  look  46  to  look  34  . 

From  look  34  to  look  38 

From  lock  28  to  look  19 

From  look  19  to  look  3  

From  lock  3  to  look  1,  Albany. . 


Supply. 


49, 580. 640 
87, 894,  190 
35. 697.  384 
33, 865, 160 
16, 813, 296 
18, 715, 052 


Demand. 


36,699,940 
S3. 532, 661 
24  965. 209 
25.072,537 
15.405.358 
14,360,161 


Snrpl 


12, 887. 700 
4,361.454 

10,  734. 175 
8,792,683 
1. 407. 940 
4,354,891 


ESTIMATED  COST  OF  THE  ONEIDA  8HIP-CANAL. 

From  Osuxgo  to  Durhamville  by  the  river  line. 

For  excavation  of  earth  and  rock,  embankment,  slope 
and  vertical  wall,  culverts,  bridf^es,  aqueducts,  waste- 
weirs,  and  towing-paths $2,357,559  50 

Locks  on  the  Oswego  Canal,  Oneida  River,  and  Oneida 
Canal ^ 1,741,611  00 


4, 099, 210  50 

Ten  per  cent,  for  engineering  and  contingencies 409,921  05 

Land  damages 452,320  50 

From  Durhamville  to  Albany. 

Excavation  of  earth  and  rock,  emhankment,  slope  and 
vertical  wall,  culverts,  bridges,  aqueducts,  waste-weirs, 

and  towing-paths $12,203,607  00 

Locks,  inclnding  side-cut  locks  at  Troy 3,078,668  00 

Protection- walls  on  the  Mohawk  Biver 183,309  00 


94,961,452  05 


15,465,584  00 

Ten  per  cent,  for  engineering  and  contingencies 1, 546, 558  40 

Fish  Creek  feeder 430,276  00 

Land  damages 1,847,842  00 


19,290,260  40 
24,251,712  45 


From  Oatoego  to  Durhamville  by  the  croee-out  line. 

For  excavation  of  earth  and  rock,  embankment,  slope 
and  vertical  wa'l,  culverts,  bridges,  aqueducts,  waste- 
weirs,  and  towing-paths $3,282,257  50 

Locks  on  the  Oswego   Canal,  Oneida  River,  and  the 

OneidaCanal 1,741,611  00 

5, 023, 868  50 

Ten  per  cent  for  engineering  and  contingencies 502, 386  85 

Land  damagea 397,341  50 


$5,923,596  85 


^  of  433.96  ft.  by  95  Lift-Looks. 
lift»  0.415  feet 


/ 
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From  Durhamcille  to  Albany, 

Excavation  of  earth  and  rock,  embankment,  slope  and 
vertical  wall,  calverte,  bridges,  aqnedaots,  waste- weirs, 

and  towing-paths $12,203,607  00 

Locks,  including  side-cnt  locks  at  Troy 3, 076, 668  00 

Protection- wall  on  the  Mohawk  River 183,309  00 

15,465,584  00 

Ten  per  cent,  for  engineering  and  contingencies 1 ,  546, 558  40 

Fish  Creek  feeder 430,276  00 

Land  damages 1,847,842  00 

$19, 290, 260  40 

25, 213, 857  25 


Symcnse  to  Dnrhamville. 

Dnr hftm ville  to  Utica 

Lock  46  to  lock  34 


96.03 
99.811 
31.030 
Lock  34  to  lock  S8 30.471 


Lock  88  to  look  19 

Lock  19  to  lock  3 

Loek3tolockl 

Oneida  Lake,  Oneida  Siver,  and 
Oswego  Canal 


89.637 

13.163 

6.379 

6L067 


H 


OvinefeeL 


49, 580, 640 
37,  894, 180 
35, 697. 384 
33, 865. 160 
16,813.398 
18, 715, 05i 

Abandant 


a  «  S 

E3  Otfi 


Ovb'icfut 


86, 763. 840 
16, 979, 616 
16. 673, 184 
16. 31.^  86S 
6, 6.^5. 046 
3.549,686 


u  u 

Ml 

1^' 


Ouhicfut 


7. 511, 000 
4, 8«,  500 
5,633,350 
6, 169, 750 
6,035.685 
8, 315, 750 


III 


Oubieftet. 


3, 418. 100 
1. 734, 550 
3, 658, 775 
3,586.935 
3.  714, 6»7 
3, 494,  735 


i 


a  a 

9  O 


Si 


^^ 


Oubic/M. 


36.698.940 
•23,533,660 
34.965,809 
35, 073, 537 
15,  405, 358 
14,360,161 


S 


a  o 


CO 


Oubic/tit. 


13, 887, 70O 
4. 361,  454 

10. 733, 175 
8,793,683 
1, 407, 940 
4,354,891 


By  reference  to  the  tabnlar  statement,  it  will  be  seen  that  the  smaller  snrplnse^  of 
water  occnr  between  locks  46  at  Utioa  and  34  east  of  Little  Falls,  and  lock  19  west  of 
Cohoes  and  lock  3  at  West  Troy. 

As  the  proposed  canal  will  be  3  feet  deeper  than  the  Erie  Canal,  the  quantity  may  be 
increased  by  widening  and  deepening  the  present  feeders,  or  by  the  constmction  of 
one  or  more  of  those  proposed  by  Mr.  0.  A.  Olmsted,  civil  engineer,  in  his  report  to  the 
canal  commissioners  in  1871,  and  shown  on  the  map  of  feeders  and  reservoirs  attached 
to  his  report,  a  copy  of  which  is  herewith  sent. 

The  quantity  or  water  required  for  lockage  is  estimated  on  the  capacity  of  each  lock, 
and  no  allowance  made  for  displacement  of  water  by  the  boat  when  in  the  looks ;  there 
will  be  a  saving  of  lockage- water  in  proportion  to  the  draught  of  the  boat,  the  heaviest 
laden  boat  requiring  the  smallest  amount  of  water. 

Only  one-half  of  the  supply  of  water  to  the  summit-level  being  used  eastward,  there 
remains  for  the  trade  westward,  and  by  the  Oneida  Canal  to  the  lake,  6,443,850  cubic 
feet  per  day,  after  providing  for  one  hundred  lockages  per  day,  loss  by  leakage,  evapo- 
ration and  nitration  on  the  summit-level,  and  the  canal  to  Oneida  Lake,  thus  showing 
that  an  abnndant  supply  may  be  obtained  for  the  enlarged  canal  by  adding  to  the 
present  supply  the  quantity  to  be  obtained  from  the  Fish  Creek  feeder,  which  is  pro- 
vided for  in  this  estimate.  A  map  of  the  country  around  Fish  Creek,  showing  the 
location  of  the  feeder,  will  accompany  this  report. 

Referring  again  to  the  report  and  map  of  Mr.  C.  A.  Olmsted,  civil  engineer,  it  will 
be  seen  that  additional  supplies  for  the  summit-level  may  be  obtained  at  a  moderate 
outlay,  when  the  increase  of  trade  shall  require  them. 

The  Oswego  River  portion  of  the  route  is  abundantly  supplied,  as  it  receives  the 
water  of  the  Ooeida  Lake  country  by  the  Oneida  River,  and  the  water  from  a  long 
chain  of  lakes  by  the  Seneca  River,  which,  meeting  at  three  river  points,  form  the 
Oswego  River,  and  from  thence  give  an  abundant  supply  for  the  enlarged  canal  to  its 
junction  with  Lake  Ontario  at  (%wego. 

Respectfully  submitted,  by  your  obedient  servant, 

JAMES  S.  LAWRENCE, 

Auittani  Enffineer, 

Migor  John  M.  Wilson, 

Corps  o/EngineerSf  BvU  CoL  U,  S.  A, 
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ONEIDA  SHIP-CANAL — CROSS-CUT  LINK. 

Estimate  far  section-work  from  Oswego  to  Durkamville, 


Qaantities  and  items. 


From  Oswego  lower  brldee  to  look  16 : 
8,33b  caDic  yards  rook-exoavation  . 


.per  CO.  yd. 


From  look  18  to  lock  17: 

8,9C0  cnbic  yards  etftb-exoaTaticm per  oo.  yd. 

3,150 cnbic yards  rock-excavadon do... 

4,060  cubic  yards  old  verticul  wall do... 

10.270  cubic  yards  vertical  wall  to  be  built do... 

890  cnbic  yards  rttmoriog  one  pier  of  Uticjh-street  bridge . .  .do. . . 

99U  cubic  yardH  rebuildiog  pier  of  bridge do. . . 

Altering  span  of  bridge 

5d5 cubic  yards  masonry,  3arch  culvert per  en.  yd. 

From  lock  17  to  Oswego  dam : 

98,900  cubic  yards  eartb-excavatlon per  on.  yd. 

5,*220  cubic  yards  old  vertical  wall do... 

93.490  cnbic  yards  vertical  wall  to  be  built do... 

Weigb-lock  to  be  removed 

560  cubic  yards  masonry  in  a  3-arch  culvert   per  on.  yd . 

994  cubic  yards  masonry  in  abutments  ot  bridge do . . . 

140  linear  feet  bridge  superstmcture per  lin.  ft. 

994  cubic  yards  masonry  on  bridge-abatments per  en.  yd. 

140  linear  feet  bridge-superstructure per  lin.  ft. 

From  guard-lock  6  and  dam  to  lock  Na  16 : 

49,700  cubic  yards  earth-excavaUon per  on.  yd . 

11,&00  yards  rock.excavation do... 

4,000  cubic  yards  slope- wall do... 

3,4:i0cobic  yards  lining do... 

993  cubic  yards  culvert  masonry do... 

From  lock  No.  16  to  lock  No.  15  : 

16,400  cubic  yards  eartb<excavation per  on.  yd . 

19,000  cubic  yards  rock-excavation do... 

5,000  cubic  yards  embankment do... 

3,040  cnbic  yards  slope- wall do... 

9,600  cubic  yards  lining do... 

From  lock  Na  15  to  look  No.  14: 

9,600  cubic  yards  eartb-exoavation per  on.  yd. 

8.000 cnbic  yards  rook-excavation do... 

4,160  cubic  yards  slope- wall do... 

3.570  cubic  yards  lining do... 

From  lock  No.  14  to  lock  No.  13: 

76,700  cubic  yards  earth-excavation per  en.  yd. 

51,500  cubic  yards  rock-excavation do... 

8,850  cubic  yards  slope-wall do... 

7,600  cubic  yards  lining do... 

From  lock  No.  13  to  lock  No.  19: 

94. 400  cnbic  yards  earth-excavation per  en.  yd . 

9,950  cubic  yards  slope- wall do... 

9,530  cnbic  yards  lining do... 

From  lock  Na  19  to  guard-lock  5 : 

907,!)00  cubic  yard*  earth-excavation per  en.  yd. 

15*2.800  cubic  yards  rock-excavation do... 

18.840  cubic  yards  slope-wall  .  do... 

16,160  cubic  yards  lining do... 

994  cubic  yards  masonry  in  bridge-abutments do... 

140  linear  feet  bridge- superstructure per  lin.  ft. 

From  guard-look  5  to  lock  11 : 

33,500  cubic  yards  earth-exoavatlon per  en.  yd. 

1 4,800  cu bic  yards  rock-excavation do . . . 

7.080  cnbic  yards  slope- wall do... 

6,070  cnbic  yards  lining do... 

994  cubic  yards  bridge-masonry do... 

140  linear  feet  bridge-superstrnotnre per  lin.  ft. 

From  lock  No.  11  to  look  Na  10 : 

162,700  cnbic  yards  eartii-excavation per  on.  yd. 

11,080  cnbic  yards  slope-wall ., do... 

9,460  cubic  yards  lining do... 

994  cubic  yards  masonry,  C.  and  R.  bridge do  .. 

140  linear  feet  bridge-snperstmctnre per  lin.  ft. 

994  cubic  rards  masonry,  R.  bridge percu.  yd. 

J40  linear  feet  bridge-superstructure per  lin.  ft. 


Price. 


•9  50 


98 
0(1 
75 
00 
00 


8  00 


9  00 


98 

75 

5  00 


9  00 
8  00 

95  00 
8  00 

95  00 


98 

1  00 

1  75 

50 

9  00 


98 

1  00 
98 

1  75 
50 


1  00 

1  75 

50 


1  00 

1  75 

50 


98 
75 
60 


98 
1  00 
1  75 

50 

8  00 

95  00 


98 
1  00 
1  75 

50 

8  00 

95  00 


96 

1  75 

50 

8  00 

95  00 

8  OO 

95  00 


Amount. 


TotftL 


•90,845  00 


9.996  00 
3,150  00 
3,045  00 
51,350  OU 
990  00 
9,390  00 
1.000  00 
5,085  00 


7,896  00 
3.  915  00 
117. 100  00 
700  00 
5,040  00 
9,359  00 
3,500  00 
9,359  00 
3,500  00 


13, 916  00 

11,<KN)  00 

7,000  ''0 

1, 715  00 

9.007  00 


4.599  00 
19,000  00 
1,400  00 
5,390  00 
1.300  00 


9,688  00 
6.000  00 
7,980  00 
l,7e5  00 


91,  476  00 

51,500  00 

15,487  50 

3,800  00 


6,839  00 
5,169  50 
1,965  00 


58,100  00 
159,800  00 

39,970  00 
8.080  00 
9.329  00 
3,500  00 


9,380  00 
14.800  00 
19, 390  00 
3,035  00 
9,359  00 
3,500  00 


45,556  00 
19.390  90 
4,730  00 
9.359  00 
3,500  00 
9,359  00 
3.500  00 


190.845  00 


68.536  00 


146,355  00 


36,538  90 


31, 619  00 


19,753  00 


99,163  50 


13,959  SO 


957,809  00 


45,457  00 
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Estimate  for  secthn-work  from  (hwego  to  DurhamviUe — ContiDned. 


QaaotUies  and  items. 


From  lock  Ko.  11  to  lock  No.  10— Contioaed. 

480  cnbto  yanls  masonry  la  sqnedaot p«r  cn.yi). 

86,000  feei  (b.  m.)  timber  and  plank  in  snperstractare.  per  1 ,000  ft. 
1,100  poonds  bolts,  spikes,  and  nails per  lb. 

From  look  Ko.  10  to  lock  No.  9 : 

7.S0O  cabio  yards  earth-t-xcavation per  en.  yd. 

470  cubic  yards  slope- wall do... 

400  cobio yards  lining do... 

From  lock  No.  0  to  lock  No.  8: 

42,300  ctibic  yards  eartb -excavation per  en.  yd. 

37.100  cnbic  yards  rock-excavation do... 

10,760  cubic  yards  vertical  wall do... 

2,960  cubic  yards  slope- wall do  .. 

1.940  cnbic  yards  lininii; do... 

588  cnbic  yards  bridge-masonry do  .. 

360  linear  feet  donble-t rack  bridge per  lin.  ft. 

5294  cnbic  yards  bridge-masonry per  en.  yd. 

140  Linear  feet  bridge-snpei  structure per  lin.'  ft. 

f^rom  lock  No.  8  to  guard-lock  No.  .3 : 

47,600  cubic  yards  earth-excavation per  on.  yd. 

38,950  cnbic  yards  rock-excaTatiou do... 

3,890  cubic  yards  slope- wall do... 

3.340  cu bio  yards  lining do . . . 

394  cubic  yards  bridge-masonry do  .. 

140  linear  feet  bridge-superstructure per  lin.  ft. 

From  guard-lock  No.  3  to  lift -lock  7 : 

136.800  onbic  yards  eart  h-excavation per  en.  yd . 

15.0:;iO  cnbic  yards  slope- wall do... 

13,900  cnbic  yards  lining do... 

I'*rora  lock  No.  7  to  lock  No.  6 : 

341.000  cubic  yards  earth-excavation per  en.  yd . 

39,000  cnbic  yards  rock-excavation do... 

19,030  cnbic  yards  slope- wall do... 

16,300  cnbic  yards  lining do... 

Trom  lock  No.  6  to'Brandy  Brook  culvert : 

378.700  cnbic  yards  eartb-excavation per  cu.  yd . 

38,000  cnbic  yards  rock -excavation  .,. do 

38.500  cubic  yards  slope-wall '. do 

19,300  cubic  yards  lining do 


Changing  spans  of  two  road-bridges. 


|9  00 

60  00 

06 


88 
50 


1 
5 
I 


38 

00 

00 

75 

50 

8  00 

40  00 

8  00 

85  00 


98 
1  00 
1  75 

.V» 

8  00 

35  00 


88 
75 
50 


88 
1  00 
1  75 

50 


88 
1  00 
1  75 

50 


Amount. 


14.3^  00 

5,160  00 

66  00 


8,016  00 
823  50 
800  00 


11,844  00 
37, 100  00 
53.800  00 

3,955  00 
970  00 

4,704  00 
10.  400  00 

8,352  00 

3,  500  00 


13.  .188  00 
88, 9.')0  00 
6,807  50 
1,  670  00 
8,358  00 
3,500  00 


3\  S04  00 

26, 2j<i  00 
6.4W  00 


95,  480  00 

89,000  00 

33,  .108  50 

8, 150  00 


106, 036  00 

38.000  00 

39,  .T75  00 

9,650  00 


Total. 


$90,936  00 


128, 685  00 


56,607  50 


68,839  00 


165, 9.18  90 


193,  OGl  00 
8,000  00 


1,  440,  850  50 


fl.  Ex.  49- 


10 
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From  lower  bridge^  Oswego^  to  Brandy  Brook  culvert^  at  PhceniXj  20.5  miles. 


Qaaotitiee  and  items. 


8,338  cubic  yards  rock-excavation per  ca.  yd 

394,300  cubic  yards  rock-excavation do... 

1,560,500  cubic  yards  eartb-excavation do 

5,000  cubic  yaras  embankmeDt do... 

9,980  cubic  yards  old  vertical  wall  to  be  removed do . . . 

44,458  cubic  yards  vertical  wall  to  be  built do... 

123,170  cubic  yards  slope-wall do 

105.600  cubic  yards  lining  for  slope-wall do... 

2,940  cubic  yards  masonry  in  canal-bridses do . . . 

1,120  linear  feet  superstructure  in  canal^ridges per  lin.  ft 

S60  linear  feet  supt^rstructure  in  canal-bridges do. . . 

1,348  cubii)  yards  masr>nry  in  culverts per  cu.  yd 

290  cubic  yards  masonry  in  river-bridge  to  be  removed do . . . 

290  cubic  ysrds  masoi  ry  in  river-bridge  to  be  built do  . . 

3  spans  of  bridges  to  be  changed per  span 

Aqueduct-enlargeraen  t 

Removing  weigh-lock 


Lift-lock  No.  18 . 
Lift-lock  No.  17 . 
Guard-lock  No.  6 
Lift-lock  No.  16 . 
Lift  lock  No.  15 . 
LifMock  No.  14 . 
LiiVlock  No.  13 . 
Lift-lock  No.  12 . 
Guard-lock  No.  5 
Lift-lock  No.  11 . 
Lift-lock  No.  10 . 
LiftlockNo.  9.. 
Lift-lock  No.  8  . . 
Goard-lock  No.  3 
LiftlockNo.  7.. 
Guard-lock  No. 
Lia  lock  No.  6 
Quard-lock  No 


Price. 


5 
1 


12  50 
1  00 
28 
28 
75 
00 
75 
50 

8  00 
25  00 
40  00 

9  00 
1  00 
8  00 

1,000  00 


2. 


1. 


Amount. 


120,845 

394.200 

436.940 

1,400 

6,9e0 

223,250 

215,  547 

52,800 

23.520 

28.000 

10,400 

12,  133 

290 

2,330 

3,000 

9,546 

.     700 


00 

bo 

00 
00 
00 
00 
50 
00 
00 
00 
CO 
00 
00 
00 
00 
00 
00 


80,551 
76.605 
.56,558 
67,888 
76, 015 
71,411 
78,876 
77,865 
56,505 
84, 6.'>7 
65,  493 
62,  695 
78,  .'127 
52,808 
56,646 
58,087 
59,  773 
50,937 


00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 


Total 


11,440,850  5« 


1,811,886  00 


2,653,736  50 


Estimate  for  cross-out  linCf  Oneida  River  to  Brewerton. 


Distance 
in  feet. 


14,586 
42,268 
11,220 

6,618 


Quantities  and  items. 


74,692 


4,070 

105,600 

3,000 


113.670 
26,835 


139, 505 


From  Brandy  Brook  culvert  to  Oneida  River,  (point  B :) 

1.508.000  cubic  yards  earth-excavation per  cub.  yd. 

300,500  cubic  yards  rook-excavation do 

From  Peter  Scott's  swamp  (point  B)  along  the  Oneida 
River  to  (point  A) : 

434,000  cubic  yards  earth-excavation per  cub.  yd 

From  mouth  of  Black  Creek  (point  A)  cross-cut  to  inter- 
section of  Oneida  River,  near  Brewerton : 

]  ,010,000  cubic  yards  earth-excavation per  oub.  yd 

161, HOO  cubic  yards  rock-excavation do 

From  intersection  of  cross-ont  along  the  Oneida  River  to 
Brewerton  bridge: 
83,400  cubic  yards  earth-excavation per  oub.  yd 

Equal  to  14.146  miles. 

From  Brewerton  bridge  to  10  feet  water  in  Oneida  Lake: 

73,300  cubic  yards  earth-excavation per  cub.  yd 

From  the  10-foot  water-line  at  the  west  end  to  the  10-foot 

water-lino  at  the  east  end  of  Oneida  Lake. 
From  the  10-foot  water-line  at  the  east  end  of  the  lake  to 
lock  Na  6  of  the  Oneida  Canal : 

36,800  cubic  vardn  earth-excavation per  cub.  yd . 

5,470  linear  ^eet  of  pier per  lin.  ft 

40  linear  feet  of  pier...... do.... 

Equal  to  21.339  miles. 

From  lock  No.  6,  Oneid%  Canal,  to  the  Junction  with  the 
Erie  Cnnal  at  Durhamville  (equal  to  5.083  miles) : 
738,000  cubic  yards  earth-excavation per  cub.  yd 

Equal  to  26.421  miles. 

Carried  forward 


Price. 


$0  28 
1  00 


25 


28 
1  00 


25 


25 


25 
10  00 
20  OO 


28 


Amount 


Total 


•422,240 
300,500 


106,000 


282,800 
161.800 


20.650 


18,325 


9.200 

54,700 

800 


206,640 


II,  294, 190 


83,035 


206,640 


1,563,855 
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F'rom  Brandy  Brook  culvert^  at  Phamix,  hy  the  cross-cut  line  to  Oneida  Lake,  and  thence  by 

Oneida  Canal  to  Durhamville, 


Distance 
in  feet. 


Qaantities  and  items. 


26,835 


26,835 


Bronsht  forward 

From  Brandy  Brook  oalvert  to  Oneida  River,  at  Peter 
Scott's  swamp: 

22,688  cubic  yards  »]npe- wall i)er  cub.  yd. 

19,448  oobic  yards  lining do 

On  cross-cut  line  from  tbe  month  of  Black  Creek  to  the 
intersection  of  Oneida  River,  near  Brewerton: 

17,456  cubic  yards  slope-wall per  cub.  yd. 

14,960  cubic  yards  lining do...^ 

On  Oneida  Canal: 

39,300  cubic  yards  slope- waU per  onb.  yd . 

33,688  cubic  yartls  lining do 

7,018  cubic  yards  gi-aveling  tow-path do  — 

1,844  cubic  yards  arch  culvert  masonry  . .  .per  oub.  yd. 

3,234  cubic  yards  bridge do 

1,540  linear  feet,  11  bridges do 

Eqnal  to  5.082  miles. 

Carried  forward 


Pric©. 


Amount 


|l  75 
50 


1  75 
50 

1  75 
50 
50 

9  00 

8  00 

25  00 

139,704 
9,724 


30.548 
7,4eO 


68,775 

16,  844 

3,509 


16,  596 
25.872 
38.500 


Total 


$1,583,855 


87,456 


89,128 


80,968 


1,841,407 


From  Brandy  Brook  culvert^  at  Phoenix^  by  the  cross-cut  line  to  the  Oneida  River j  and  thence 
to  Bretperton  ;  thence  by  Oneida  Lake  and  the  Oneida  Canal  to  Durhamville, 


Locks. 


Amount 


Brought  forward 

Lift-lock  No.  1,  Oneida  River. 
Liif^lock  No.  2,  Oneida  River. 

Xiift-lock  Na  6,  Oneida  Canal. 
Lift-lock  Na  5,  Oneida  Canal. 
Lift-lock  No.  4.  Oqeida  <;anal. 
Lift-lock  No.  3,  Oneida  Canal. 
Lift-lock  No.  2,  Oneida  Canal. 
Lift-lock  Na  1.  Oneida  Canal. 


Total. 


$58,  492 
65. 070 


84,367 
63.  322 
62,  507 
61,831 
•61,936 
72,200 


TotaL 


$1,841,407 
123,562 


406,163 


S,  371, 132 


SPECIMEN  METHOD  OF  ESTIMATING  COST  OF  LOCKS. 

Estimate  of  lock  No.  16,  Oswego  Canal,  8.666  feet  lift. 


Quantities  and  items. 


Bailing  and  draining    

7,000  cubic  yartls  earth-excavation per  cub.  yd 

3,400  cubic  yards  rock- excavation,  requiring  blasting do 

900  cubic  yards  embankment do  — 

300  cubic  yards  lining  and  graveling do 

iiOO  cubic  yards  puddling   do 

100  cubic  yards  slope-wall  and  paving f do 

189  cubic  yards  lo(me  stone     do 

160  cubic  yanis  vertical  wall  in  cement do 

90  cubic  yanls  vertical  wall,  dry do 

3,172  cubic  yards  maHunryin  lock- walls do 

330  cubic  yardff  masonry  in  culverts do 

300 cubic  yards concrHte-roasonry do.... 

100  cubic  yards  qiiarrie<l-8tcine  pavement do  . . . 

45,000  feet,  boara-measure,  wiiite-oak  timber  and  plank.  ..per  1,000  ft. 

24,40i)  feet,  board-measure,  white  pine  timber do 

305,000  feet,  board-measure,  hemlock  timber do 

11.800  poumls  wrought  iron per  pnund. 

8.500  pounds  cast  iron    do 

4, 100  pounds  spikes  and  nails do 

600  pounds  lead    do  — 

8  snubbing-posts each 

Painting 

Sulphur  and  sand  cement 


Price. 


$0  28 

1  00 
28 
50 
30 

2  00 
1  50 


6  00 

3  00 

13  00 

9  00 


5 
2 


00 
00 


60  00 

a:)  00 

20  00 
12 
08 
06 
12 
00 


6 


Amonnt 


$4,000 

1,960 

3,400 

252 

150 

60 

200 

270 

960 

270 

41,  'i% 

2.  970 

1,500 

2(X) 

2.700 

1,098 

4,100 

1,416 

680 

246 

7J 

4H 

50 

.'iO 


TotaL 


$67,t"88 
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ONBIDA  SHIP-CANAL — SUMMARY  OF  CROSS-CUT  LINE. 

From  Oswego  to  Durhamville  by  way  of  the  cro98  cut  live  from  Phoenix  to  the  Oneida  River,, 
and  through  the  Oneida  Lake  and  Oneida  Canal  to  the  Erie  Canal  at  Vurhamville. 


Dl8t«no«  iu 


sasoo 

14. 146 
SL339 

S.082 


Edlitnated  co«t  from  Oswefro  to  Pbcenix 

Estimated  cost  from  Phcpuix  to  Brevrei toD 

BRtimated  coat  fmni    Brewerton    throagh  the 
Oneida  Lake  to  the  Oneida  Canal. 

Oneida  Lake  Canal 

Cro88-cnt  lines,  Oneida  River 

Oneida  Canal 

do 

Oneida  River 

Oneida  Canal 


Add  10  per  cent,  for  engineering  and  contingen- 
cies. 
Land-damages 


Excavation 

do 

Excavation  and  pieni 

Excavation 

Slope- wall 

.  do 

Culverts  and  bridges. 

Locks 

do 


Amoont. 


#0.653,736  50 

1,  S94, 190  OO 

63.0i5  OO 

806,640  OO 

87,456  00 

89,  1S8  00 

80,96d  00 

123,569  00 

406,163  00 


5, 023,  868  50 
502,386  65 

397,341  50 


5,923,596  85 


ONKIDA   SHIP-CANAL — ONKIDA  RIVER  LINE. 

From  lower  bridge^  Oswego^  to  Brandy  Brook  culvert  at  Phwnix,  20.5  miles. 


Qnantlties  and  items. 


8,338  cubic  yards  rock- excavation per  cu.  yd. 

394,200  cubic  yards  rock -excavation do 

1,560,5C<0  cubic  vards  earth-excavation do 

5,000  cubic  yarcls  embankment do — 

9,280  cubic  yards  old  vertical  wall  to  be  removed do 

44,450  cubic  yards  of  vertical  wall  to  be  built do 

123,170  cubic  yards  slope- wall do 

105.600  cubic  yards  lining  for  slope- wall do 

S,940  cubic  yards  masonry  in  canal- bridges do 

1,120  linear  feet  superstructure  in  bridges per  lin.  ft. 

5260  linear  feet  superstructure  in  bridges do 

1,348  cubic  yards  masonry  in  culvert« per  cu.  yd . 

S90  cubic  yanls  masonry  in  bridges  to  be  removed do 

290  cubic  yards  masonry  in  river-bridges  to  be  built do 

3  spans  of  river-bridges  to  be  changed each. 

Aqueduct  enlargement 

Removing  weigh-lock 


Price. 


Amount. 


Total. 


5 
1 


92  50 
1  00 
28 
28 
75 
00 
75 
50 

8  00 
25  00 
40  00 

9  00 
1  00 
8  00 

1,000  00 


Lift4ock  No.  18 

Lift-lock  No.  17 

Guard-lock  No.  6 

Lift-lock  No.  16 

Lifl-lock  No.  15 

Lift-lock  No.  14 

Lift-lock  No.  13 

Lift-lock  No.  12 

Gnard-lock  No.  5 

Lift  lock  No.  U f. 

Lift-lock  No.  10 

Lift-lock  No.  9 

Liftlock  No.  8 

Gnard-lock  No.  3 

Liftlock  No.7 

Guard-lock  No.  2 

Liftlock  Nd.6 

Guard-lock  No.  1 


$20,  845 

394.200 

436,  940 

1.400 

6.960 

22-2.250 

215,  547 

52,800 

23,520 

28,000 

10,400 

12, 132 

290 

2,320 

3.000 

9, 546 

700 


00 
00 
00 
00 
00 
00 
50 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 


80, 551 
76, 605 
56,558 
67,81^8 
76,  015 
71,  4U 
78,876 
77,865 
56,505 
84,  657 
65,  493 
62,695 
78,527 
52.808 
56, 646 
58,087 
59,772 
50.927 


00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 


$1,440,850  50 


1,211,886  00 


Carried  forward ! ,    2,652,736  50 
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i^trer  line  from  Brandy  Brook  culvert  to  Brewerion  bridge^  Oneida  Lake. 


Distance  in  feet 


Brandy  Brook . . . , 


Onard-lock  1  toff 

Oaard-lock  1   to 

Change-bridge. 

Three  Rivers 

From    Brandy 
Brook  culvert 
to  Three  Rivers, 
15,367  feet. 

18,300  feet 

42,268feet 

31,675  feet 

6,618  feet 

Canghdenoy 

Brewerton  114,8^6 
e<^aal  to  81.634 
mirea. 


Quantities  and  items. 


Price. 


Brought  forward 

From  Brandy  Brook  culvert  to  Three  Rivers 

Point: 
?37,600  cubic  yards  earth-excavation,  .per  cu.  yd . 

S*J.000  cubic  yards  rock -excavation do 

5,660  cubic  yards  vertical  wall ^ do 

13,532  cubic  yards  slope- wall do 

1 1,594  cubic  yards  lining do 

971  cubic  yards  culvert-masonry do 

394  cubic  yards  bridge-masonry do 

140  linear  feet  bridge-Miperstructure.-per  lin.  ft. 

971  cubic  yanls  culvert-masonry per  cu.  yd . 

340  cubic  yards  bridge-masonry do — 

140 linear  feet  bridge-snperstmctore . . per  lin.  ft. 
1  swing-bridge 


From  Three  Rivers  Point  along  the  Oneida  River, 
to  Brewcrton  bridge  at  Oneida  Lake : 


137,400  cubic  yards  earth-excavation .  .per  cu.  yd 

4^4,000  cubic  yards  earth-excavation do 

193.800  cubic  yards  earth -excavation do 

83.400  cubic  yards  esrih-excavation do  — 

No.  1  gnard'lock  at  Pbcenix  .: 

766  cubic  yards  swing-bridge  masonry,  per  cu.  yd. 

Soperstruct  ure-iron 

Swing-bridge 


Graveling  towipg-paths  from  Brandy  Brook  cul- 
vert to  Three  Rivers  Point 


Lift-lnck  No.  1,  Oneida  River. 
Lift-lock  No.  3,  Oneida  River. 


Carried  forward 


$0  38 


1 
5 
1 


00 
00 
75 
50 
9  00 

8  00 
35  00 

9  00 
8  00 

SO  00 


25 
85 
25 
85 


8  00 


Amount. 


166.588  00 

39. 000  00 

28.30U  00 

23,681  00 

5,797  00 

8,r39  00 

3,  353  00 

3,  503  00 

8,  739  00 

1,920  00 


2,800  00 
18,596  00 


34,  350  00 

106,000  00 

48.  20U  00 

80.850  00 

50,987  00 

6,138  00 

8,000  00 

13,596  00 


8,134  00 
58.  493  00 
65. 070  00 


ToUL 


•3, 658, 736  50 


193.  592  0} 


287, 051  Oa 


185,696  00 
3, 359, 435  50 


Oiteida  Bioer  lineffrom  Three  Rivers  Point  along  the  Oneida  Rivera  through  the  Oneida  Lake 

and  Caualf  to  the  Erie  Canal  at  Durhamville, 


Distance 
in  feet. 


4.070 

105,600 
3,000 


86,835 


Quantities  and  items. 


Pi  ice. 


Bronght  forward ' 

Brewertou  bridge  to  lOfoot  water  line,  Oneida  Lake :  | 

73,300  cubic  yai'ds  earth-excavation per  cu.  yd .  |    $0  35 

From  the  10  foot  water-lino  of  the  west  end  of  the  lake  to 

the  lO-foot  water  line  at  the  east  end.  • 

From  the  10-foot  water-line  at  the  esst  end  of  Oneida  Lake 
to  lock  No.  6  of  the  Oneida  Canal : 

5,470  linear  feet  of  pier per  lin.  ft.      10  00 

40  linear  feet  of  pier do i    80  00 

36  800  cubic  yards  earth-excavation per  cu.  yd.  •         85 

From  lock  No.  6,  Oneida  Canal,  to  junction  with  the  Erie  ' 
Canal  at  Dnrhamville :  | 

738.000  cuHic  yards  earth-excavation per  on.  yd  85 

39.300  CD bic  yards  h] one- wall do '      1  75 

33,688  cubic  jaids  lining do....  50 

Road  and  change  bridges:  i 

3,834  cubic  yards  bridge-masonry do 8  00 

1,844  cubic  yards  culveit-roaaoury do 9  00 

1,540  linear  feet  (il)  bridges per  lin.  ft  35  00 


Lift-lock  No.  6,  Oneida  Canal 
Lift-lock  No.  5,  Oneida  Canal 
Lift-lock  No.  4.  Oneida  Canal 
Lift-look  No.  3,  Oneida  Canal 
Lift-lock  No.  3,  Oneida  Canal 
Lift-lock  l^o.  1,  Oueida  Cauid 

Total 


Amount. 


#18,335 


54,700 

fijOO 

9,300 


184.500 
Qfi,  775 
16,  344 


35,878 
16,596 
38,  500 


84,367 
63. 323 
62,507 
6I,H31 
61.936 
72,200 


Total. 


13, 859, 435  5 
18,335  00 


64,700  00 


869, 619  00 


80.968  00 


406,163  00 


4,099,810  50 
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SPECIMEN  OF  METHOD    OF    ESTIMATING    COST  OF    LOCKS,  ONEIDA  SHIP-CANAL,  ONEIDA 

BIVEIC  LINE. 

Estimate  of  loch  No,  16,  Oswego  Canal,  8,666  feet  lift. 


Quantities  and  items. 


BailiDj^and  draining 

7,000  cubic  yards  earth-excavation 'pev  cu.  yd.. 

3,400  cubic  yards  rock -excavation,  requiring  blasting do 

900  cubic  yards  embankment  do  — 

300  cubic  yaitis  lining  and  graveling do 

SOO  oubic  yards  puddling do 

100  cubic  yatds  nlope-wall  and  paving do — 

180  cubic  yards  loose  stone do 

160  cubic  yards  vertical  wall,  in  cement do 

90  cubic  yards  vertical  waU,  dry do — 

3,172  cubic  yards  masonry  in  lock-walls do 

330  cuijic  yaids  masonry  in  culverts do 

300  cubic  yards  concrete-masonry do 

100  cubic  yards  quarried-stone  pavement do 

45.000  feet,  b.  m.,  white-oak  timber  and  plank per  M  ft.. 

S4.400  N't't.b.  m.,  white-pine  timber do 

S05,000  feet,  b.  m.,  hemlock  timber do  — 

ll,bOO  pounds  wruught'iron per  lb.. 

8  500  poundH  cast-iron do 

4.100  pounds  spikes  and  nails do 

600  pounds  lead do 

8  snnbbing-poBts each.. 

Painting 

Sulphur  and  sand  cement 


Price.      Amount 


10  26 
1  00 
28 
50 
30 
00 
50 
00 


2 
1 
6 
3  00 
13  00 


00 
00 
00 


60  00 

45  00 

20  00 

19 

08 

06 

12 

6  00 


$4,000 

1.960 

3,400 

252 

150 

60 

200 

270 

960 

270 

41,236 

2,970 

1,500 

200 

a,'!  00 

1,098 

4,100 

1,416 

680 

246 

72 

48 

50 

50 


Total. 


•67,8881400 


ONEIDA  SHIP-CANAL— ONEIDA  BIVER  LINE. 


From  Oswego  to  the  Three  Rivers  Point,  thence  along  the  Oneida  River  to  Brewertonj  (hence 
through  Ontida  Lake  and  the  Oneida  Canal  to  the  Erie  Vanal  at  Durhumville, 


Distance 
in  miles. 


20.500 
81.634 

21.339 
5.082 


68.555 


Items. 


Oswego  to  Phcenii  (Brandy  Brook) 

Phoenix  to  Three  Kivers  Point,  thence  along  the  Oneida  Biver 

to  Brewerton 

Through  the  Oneida  Lake  to  the  Oneida  Canal ) 

Thence  along  the  canal  to  DnrhamviUe > 


Add  10  per  cent,  for  engineering  and  contingencies. 
Land-damages 


Total. 


Amount 

12,652,736  50 

606.699  00 
839, 775  00 


409.  921  05 
452,320  50 


Total. 


14, 099, 810  50 
868,241  55 


4,  961,  452  05 


ONEIDA  SHIP-CANAL. 

Estimated  cost  of  section  from  Durhamville  Station  to  Rome  Station^  860. 


Quantities  and  items. 


8,580,000  cubic  yards  earth-excavation per  en.  yd . 

103.700  cubic  yards  puddling do 

90,800  cubic  yards  vertical  wall do 

122,230  cubic  yards  slope- wall do 

104.800  cubic  yards  lining do 

24,000  cubic  yards  graveling,  tow-path do 

Oneida  Creek,  aqueduct : 

1,.591  cubic  yards  of  masonry per  co.  yd. 

20,750  foet,  b.  m.,  oak  timber per  1,000  ft. 

18,000  feet,  b.  m.,  pine do 

30,000  feet,  b  m.,  hemlick do  ... 

^U  pounds  spikes  and  nails per  lb. 

330  cubic  yards  masonry,  arch-culvert per  en.  yd . 

16  500  feet,  b.  m.,  brmlock per  1.000  ft. 

150  pounds  iron  spikes  and  nails per  lb. 


Amount 


1722,400 

31.110 

104.000 

213,  955 

52,400 

13,000 


9  00 

14. 319 

60  00 

1.245 

45  00 

810 

20  00 

6(J0 

06 

48 

9  00 

8,970 

20  00 

330 

06 

9 

TotaL 


11, 137, 865  00 


1:,  028  00 


3,309  00 
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SsHmated  oo$t  of  section  from  DurhamHlle  Station  to  Rome  Station^  860 — ContiDned. 


Quantities  and  items. 


Oneida  Creek  aqueduct — Continued. 

370  cubic  yards  masonry  in  arcli-oulvert per  en.  yd.. 

29.500  feet,  b.  m..  hemloclc per  1,000  ft.. 

300  pounds  spilces  and  nails per  lb.. 

370  cubic  yards  masonry  in  arch  culvert per  en.  yd . . 

29.500  foet.  b.  lu..  boralock per  1,000  ft.. 

300  pounds  spikes  and  nails per  lb.. 

296  cubic  yards  maaonry  in  arcb-cnl vert per  en.  yd . . 

32,500  feet.  b.  m.,  bemlock per  1.000  ft.. 

350  pounds  spikes  and  nails per  lb.. 

296  cubic  yards  masonry  in  arcb-culvert per  en.  yd . . 

32.500  feet,b.m.,  henilotk  per  1,000  ft.. 

350  pounds  spikes  and  nails per  lb.. 

296  cnbic  yards  masonry  in  arch-cnivert per  en.  yd . . 

S^.-WO  feet.b.  m..  bemlock  ..  -. per  1,000  ft.. 

350  pounds  spikes  and  nails per  lb.. 

296  cnb'c  yards  masonry  in  arch-oulvert per  cu.  yd.. 

32.500  feet,  b.  m.,  bemlock per  l.OOO'ft.. 

350  pounds  spikes  and  nails per  lb.. 

105  cnbic  yards  masonry  in  arch-cnlvert per  en.  yd.. 

13,.500feet,  b.  m  ,  hemlock  per  1,000  ft.. 

100  pounds  spikes  and  nails .per  lb.. 

225  cubic  yards  masonry  in  arcb-culvert per  cu.  yd. . 

22.500  feet,  b.  m.,  hemlock per  1,000  ft.. 

300  ponnds  spikes  and  nails. :.per  lb.. 

225  cubic  yards  masonry  in  arob-cnlvert per  on.  yd.. 

29,500  feet,  b.  m.,  hemlock  per  1,000* ft.. 

300  pounds  spikes  and  nails per  lb.. 

304  cubic  yards  masonry  in  arch-oulvert per  cu.  yd . . 

16.500  feet,  b.  ra  ,  hemlock  per  1,000' fl.. 

960  pounds  spikes  and  nails per  lb.. 

95  cubic  yards  masonry  in  arch-cnlvert per  on.  yd . . 

7.000  teet.^.  m..  hemhick    per  1,000' ft.. 

100  pounds  spikes  and  nails per  lb.. 

274  cubic  yards  mssonry  in  arch-cnlvert per  on.  yd . . 

14.500  feot,  b.  ro..  hemlock  per  i.OUOft.. 

900  pounds  spikes  and  nails per  lb. 

192  cubic  yards  masonry  in  arch-culvert per  on.  yd. 

13.200  feet.  b.  m.,  hemlock per  1,000  ft. 

150  ponnds  spikes  and  nails .*.... per  lb. 

900  cnbic  yards  masonry  in  arch-oulvert per  en.  yd. 

15.750  feet,  b.  m.,  hemlock per  1,000  ft. 

900  ponnds  spikes  and  nails per  lb. 

295  cnbic  yards  masonry  in  arohcnlvert per  cu.  yd . 

29.500  feet,  b.  m.,  hemlock per  1,000  ft. 

300  pounds  iron  spikes  and  nails. per  lb. 

448  cnbic  yards  of  masonry  in  waste- weir per  cu.  yd . , 

9.000  feet,  b.  m.,  oak  timber,  ^ko per  1,000  ft. 

6.600  feet,  b.  m.,  pine  timber,  Stc do 

19,600  feet,  b.  m.,  hemlock    do  ... 

1,800  ponnds  iron  spikes  and  nails -P^r  lb. 

5.770  cabio  yards  masonry,  hridjee-abntments per  cu.  yd. 

2,793  linear  feet  bridge-Huperstructure per  Un.  ft.. 

2iil0  linear  feet  britifre-Huperntructure do 

140  linear  feet.  1  railroad  bridge do 


Do. 
Do. 
Do. 
Do. 
Do. 


.do. 

.do 

.do. 

.do 

.do. 


Carried  forward . 


to  00 

20  00 

06 

9  00 

20  00 

06 

9  00 

20  00 

06 

9  00 

20  00 

06 

9  00 

90  00 

OG 

9  00 

20  00 

06 

9  00 

90  00 

06 


Total. 


9  00 

90  00 

06 

2, 025 

450 

Id 

9  00 

90  00 

06 

9.025 
450 

Iri 

9  00 

90  00 

06 

9  00 

90  00 

06 

9  00 

90  00 

06 

4  00 

90  00 

06 

4  00 

90  00 

0(i 

9  00 

90  00 

06 

9  00 

60  00 

45  00 

90  00 

06 

8  00 
25  00 
43  OJ 
88  00 
65  00 
48  00 
54  00 
25  00 
28  00 


2,664  i 
650  1 
21 

2.664 
650 

2». 

2,664 

650 

21 


2,664 

650 

21 


945 

270 

6 


488 

964 

9 


800 

315 

12 


2,025 
450 

18 


4,032 
540 
297 
392 

1U8 


46, 2:ia 
69,825 
1 1, 200 
12,320 
9,100 

6,rjo 

7,560 
3,500 
3,920 


13, 938  00 


3, 938  00 


3,335  00 


3,335  00 


3,335  00 


3,335  00 


1,291  00 


2,493  00 


9,493  00 


3,078  00 


1,001  00 


9,766  00 


761  00 


1.127  00 


9,493  00 


5,369  00 


170,  377  00 
1, 370,  593  CO 
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E9Hmated  cost  of  sedion  from  Bomef  $t€UUm  860,  to  Utica,  $tation  1660. 


Quantities  and  items. 


Broaght  forward 

2.3^4,800  cubic  yards  eartii-excavation per  cu.  yd 

yis.OOO  cdbic  jaids  puddliug do 

29,032  cubic  yards  vertical  wall do 

99,020  cubic  yards  liniug do — 

109,900  c  ubic  yards  slope-wall do — 

22,222  cubic  yards  graveling,  to w*patb do — 

Oritkany  aqu^dueL 

376  cubic  yards  masonry  in  foundation  and  backing per  on.  yd 

791  cubic  yards  masonry,  arches  and  face-work...- do — 

15  cubic  yards  masoury,  coping do  — 

220,000  feet  board- measure,  oak  timber  and  plank per  1,000  ft 

36,000  feet,  board-measm  e,  pine do 

20,800  feet,  board-measure,  hemlock do — 

2U,900  pounds  iron  ties,  bolts,  and  spikes per  lb 

SaqvioU  a-queduet, 

S80  cubic  yards  masonry,  foundation  and  backing per  ou.  yd 

41d  cubic  yards  masonry,  arches  and  face-work do — 

11  cubic  yards  masonry,  coping do 

IS?, 750  feet,  board-measure,  oak  timber per  1,000 11 

24,li<K)  ff^et,  board-measure,  pine do — 

14,730  feet,  boarrt-meatture,  hemlock do 

14,500  pounds  iron per  lb 

310  cubic  yards  arch-culvert  masonry per  cu.  yd 

16,500  feet,  boMrd-mcasure,  hemlock  timber,  Sec per  1 ,00.)'  fi 

100  pounds  li-on per  lb 

367  cubic  yards  double  arch-onlvert  masonry  ' per  cu.  yd 

22,500  feei>.  board-measure,  hemlock  timber,  dec per  1,000'  It 

100  pounds  iron per  lb 

730  cubic  yards  box -culvert  masonry per  cu.  yd 

13,200  I'eet.  boaid-measure,  hemlock  timber,  Slo per  1,000  ft 

100  pounds  iron per  lb 

448  cubic  yards  waste- weir  masonry per  cu.  yd 

25,000  feet,  board  measure,  hemlock  timber.  Sec i>er  1 ,000  ft 

10.000  feet,  board-measure,  pine do 

1 ,800  pounds  iron " per  lb 

6,720  cubic  yards  bridge-masonry per  cu.  yd 

1  i)60  linear  feet,  14  roaid- bridges per  lin.  ft 

1,540  linear  feet,  11  road-bridges do 

140  linear  feet.  1  road-bridge do 

140  linear  feet,  1  roail-bridge do 

140  linear  feet,  1  road-bridge do 

280  linear  feet,  2  railroad  swing-bridges do 


Price. 


Removing  weigh-lock  at  Udca. 


Carried  forward 


to 


28 
30 
00 
50 
75 
50 


00 
00 


4 

9 
13  00 

to  to 

45  00 
20  00 


4  00 
9  tO 
13  00 
60  00 
45  00 
20  00 
06 

9  00 

SO  00 
06 

9  00 

20  00 

06 

4  00 

20  00 

06 

9  00 

20  00 

45  UO 

06 


8 
.5 


00 
00 


38  Ou 
60  00 
64  00 
107  00 
85  00 


Amount. 


1667, 774  00 
2t^,  SCO  00 

145. 160  00 
49. 510  00 

19-2,  325  00 
11.111  00 


1,504  00 

7,119  00 

195  OU 

13,  740  00 

1,620  00 

516  00 

1, 257  00 


1,120  00 

3,  744  00 

143  00 

9,  465  00 

1, 116  00 

2<.»5  00 

870  00 


4,032  00 
500  00 
450  00 
108  UO 


53,760  00 
49,000  00 
58.520  00 
8,400  00 
8.960  UO 
14,  9e^  00 
23,  800  00 


700  00 


8,790  00 

330  00 

6  00 

3,  :«)3  00 

450  00 

6  00 

3,940  00 

264  00 

6  00 

TotaL 


11, 370, 593  00 


1. 094, 6M)  00 


25,651  00 


16, 753  00 


3, 126  00 


3,759  00 


3, 190  00 


5,090  00 


817,  490  00 
TOO  00 


2,  741, 132  00 


Estiitiated  cost  of  section  from  Uticaf  station  1660,  to  Ilion,  station  2260. 


Quauiities  and  items. 


Brought  forward 

1,815,500  cubic  yards  rarth-excairatiou per  cu.  yd. 

73, 100  cubic  j'afds  puddling do 

lt*.294  cubic  yards  vertical  wall do 

82.008  cubic  feet  slope- wall do 

74,390  cubic  yards  lining do  .. 

16,666  cubic  yards  graveling,  tow-path .do 


Furgerson's  aqueduct. 

109  cubic  yards  masonry,  in  foundation  and  backing per  cu.  yd. 

153  cu  oic  yards  masonry,  arch  and  face  work do 

8  cubic  yards  mas(mry ,  coping; • do 

56,300  feet,  board-measure,  oak per  1,000  ft. 

9,000  feet,  board-measure,  pine do 

r,730  feet,  board-measure,  hemlock do  ... 

5,  JOO pounds  iron  bolts  and  spikes i per  lb. 


f  0  28 

:w 

5  00 

1  7.'^ 

JVO 

50 


4  00 
9  00 
13  00 
60  00 
i'^  00 
20  00 
06 


(t50K,284  00 


21,  9;«)  00 

91,470  00 

143,514  00 

37,  195  00 

8.333  00 

436  00 

1,377  00 

104  00 

3,378  00 

405  00 

135  00 

312  00 

Total. 


12,  741, 138  00 


810, 726  00 


6, 147  00 
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EBtimaled  eost  of  section  from  Utica,  ataiion  1660,  to  Ilion,  $tation  2260. 


Qaantitiet  and  itemi. 


FrafU(fort  aqueduet 

aCM  oobio  yarda  masonry,  in  foundation  and  backing per  on.  yd 

36-2  cubic  VHrdtt  maaonry,  arches  and  face-work do — 

8  cubic  ynrds  maaonry,  coping  do  .. 

lOe.OOOfeet,  boRrdmeaaure,  oak per  1,000  ft 

17,000 feet,  board- measure,  pine do... 

9,500  feet,  bnard-measnre,  hemlock do  '.. 

9,900  poundb  iron  bolts  and  spikes per  lb 

llion  aqueduct 

131  cubic  yards  masonry,  foundation  and  backing per  cu.  yd. 

S45  cubic  yards  niasonrj',  arches  and  face- work do  — 

10  cubic  yaids  masonry,  coping do  — 

109  000  feet,  board-measure,  oak per  1,000  ft 

17.000  feet,  board-measure,  pine do  — 

9,500  feet,  board-measure,  hemlock do... 

9.»50  pounds  iron  bolls  and  spikes per  lb 

95  cabic  yards  masonry,  arch  eul  vert per  en.  yd 

7.000  feet,  board-measure,  hemlock per  1,000  ft 

SO  pounds  spikes per  lb. 

S35  cubic  yards  masonry  in  arch-culvert per  cu.  yd 

29.750  feet,  board-measure,  hemlock per  i.OOO  ft 

100  pounds  spikes per  lb 

25  cubic  yards  masonry  in  arch-culvert  .  i per  cu.  yd 

7,500  feel,  btiard-measnre,  hemlock per  1,000  ft 

50  pound*  spikes per  lb 

995  cubic  yards  masonry  in  arch-culvert ^ per  cu.yd 

16  0J0  feet,  board-measure,  hemlock per  1,000  ft 

50  pounds  spikes per  lb 

295  cubic  yards  masonry  in  arch-culvert per  on.  yd 

23.750  feet,  board-iueasure,  hcmkxsk per  1,000  ft 

100  pounds  spike* per  lb 

192  cubic  yarda  Basonry  is  box-culvert per  cu.  yd . 

13,250  feet,  board-rueaJiure.  hemlock per  1,000  ft 

100  pounds  spikes  and  nails per  lb 

12S  cubic  yards  masonry  in  box -culvert per  cu.yd 

13.250  fe^-t,  Loard  measure,  hemlock per  1,000  ft 

100  pounds  spikes  and  nails. per  lb 

122  cubic  yards  masonry  in  box-culvert per  cu.  yd 

13.250  feet,  lx>ard-measitie.  beujlock per  1,000  ft 

190  pounds  spikes  and  nails per  lb 

4,298  cubic  yards  masonrv  in  bridge-abutments per  cu.  yd 

2.3^  linear-  feet,  17  road-briiges per  lin.  ft 

940  linear  feet,  7  road-bridges do... 

Carried  forward 


$4  00 

9  00 
13  00 
CO  00 
45  00 
90  00 
06 


4 

9 


00 
00 


13  GO 
60  00 
45  00 
90  00 
06 

9  00 

20  00 

06 

9  CO 

20  00 

06 


4  00 

20  00 
06 


$816  OJ 
3,  V5S  00 
104  00 
6.  4eO  00 
765  00 
190  00 
594  00 


524  00 
9,205  00 
130  0^ 
6,  540  00 
765  00 
190  00 
597  00 


h55  00 

140  00 

3  10 


2,025  00 

455  00 

6  00 


9  00 

90  00 

06 

1 

675  00 

150  00 

3  OJ 

9  00 

90  00 

06 

2,(k55  UO 

3;I0  00 

a  00 

9  00 

20  (0 

06 

9,025  00 

455  00 

«  00 

4  00 

90  00 
06 

488  Oil 

265  00 

6  00 

4ti6  00 

265  00 

6  00 


4  00 

20  00 
06 

488  00 

265  OO 

6  00 

ToUL 


$12, 207  00 


10, 951  00 


998  00 


2,486  00 


828  00 


9,918  00 


9.486  00 


750  00 


750  00 


759  00 


A  00 
25  00 
40  00 

34,  384  00 
50.500  00 
37,600  00 

131  4RI  00 

3.  724.  700  00 

Estimated  cost  of  section  from  Hion^  station  2260,  to  Little  Falls,  station  6. 


Quantities  and  items. 


Price. 


Brought  forward   

1.463.850  cubic  yards  eartb -excavation per  cu.  yd 

33,000  cubic  yards  mck-excavatiou do... 

59,400  cubic  yards  puddling do  . . . 

2.714  cubic  yards  vertical  wall do 

73,856  cubic  yards  Hlope-wall do 

63  916  cubic  y-ns  lining    do 

14,364  cubic  yards  graveling,  tow-path do — 


Fuhner  Creek  aqueduct.  \ 

213 cubic  yards  masonry per  cu.yd. 

341  cobic  yards  masonry do 1 

11  cnbic  Vards  coping do 

169,000  feel  board  measure,  oak per  1,000  ft 

26,600  feet,  board- measure,  pine do.... I 


10 
I 

5 
1 


28 

00 
30 
00 
75 
50 
50 


4  00 

9  00 
13  00 
60  (K) 
45  00 


Amount. 


1409.  878  00 
33.000  00 
17,820  00 
13,570  00 
129.  248  00 
31,9.'>8  00 
7. 182  00 


3.'i2  00 

3,  C69  00 

14:{  00 

10.  140  00 


Total. 


13,  724,  700  00 


642,  656  00 
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Estimated  cost  of  section  from  Iliony  <fc. — Continued. 


Quantitien  and  items. 


Price.      Amonut. 


Total. 


14.750  feet,  board-measure,  hemlock per  1,000  ft 

15,500  poands  bolta  aud  spikes. I>er  lb 

194  cubic  yards  masoory  in  double  culvert per  cu.  yd 

14,400  feet,  board-measure,  hemlock per  1,000  ft 

2U0  pounds  spikes  and  nails per  lb 

435  cnbic  yards  masonry  in  box-oul verts percu.  yd. 

13,500  feet,  boartl-measdre,  hemlock per  1,000  ft 

900  pounds  spikes  and  nails. per  lb 

391  cubic  yards  masonry  waste-weir   per  cu.  yd 

10,000  feet,  board-measiire,  oak per  1,000* ft. 

6.600  feet,  board-measure,  pine    do 

14.000  feet,  board-measure,  hemlock do 

1,500  pounds  spikes  and  nails per  lb 

1,984  cubic  yards  masonry,  bridge-abutments per  cu.  yd 

1,680  linear  feet,  12  road  bridges per  ft 

140  linear  feet,  1  road-bridj;e do 


Carried  forward 


$20  00 
06 

9  00 

20  00 

06 

4  00 

20  00 

06 


1-295  00 
9i0  00 

1,  746  00 

2«8  00 

12  OU 

1.  740  00 

270  00 

12  00 

9  00 

3,  519  00 

60  00 

600  00 

45  00 

297  00 

20  00 

280  00 

06 

90  00 

8  00 

25  00 

26  OU 


#16, 626  00 


2.046  00 


2,022  00 


15,  872  00 

42,000  00 

5,;)20  00 


4,766  00 


63,192  00 


4.  456. 038  00 


Estimated  cost  cf  section  from  Little  FalUy  station  6,  to  Fort  Plain j  station  840. 


Quantities  and  items. 


Brought  forward , 

1  912,400  cubic  yards  earth-exoavation per  ca.  yd 

31 1.951  cubic  yards  rock  •excavation do 

94.700  cubic  yards  puddling    do... 

5,200  cubic  yards  vertical  wall do 

123,336  cubic  yards  slope- wall do 

105.718  cubic  yards  lining do 

23,166  cubic  yards  graveling,  tow-path do 


Cattle  Creek  aquedtutt 

326  cubic  yards  masonry,  backing  and  foundation per  cu.  yd 

1.035  cubic  yards  masonry,  face- work  and  arches do. . . 

12  cubic  yards  masonry,  coping do 

22,650  feet,  board-measure,  hemlock per  1,000  ft . 

217.800  feet,  board-measure,  oak do  — 

34,200  feet,  board-measure,  pine v- do 

19,950  pounds  iron per  lb 

SmaU  uHute-weir. 

12  cnbic  yards  masonry per  cu.  yd 

2,000  feet,  board-raeaHure.  pine per  1.000  ft 

50  pounds  iron  spikes  and  nails per  lb 

Towing-path  bridge, 

8000  feet,  board-measure,  pine per  1,000  ft 

100  pounds  iron  spikes  and  nails per  lb 

Bridges. 

3,087  cubic  yards  bridge-masonry percu.  yd 

2,940  linear  feet,  21  road-bridges per  lin.  ft 


Carried  forward 


$0  28 

1  00 

30 

5  00 

1  75 

50 

50 


4 

9 


00 
00 


13  00 
20  00 
60  00 
45  00 
06 


6  00 

45  00 

06 


45  00 
06 


8  00 
25  00 


1535,  472  00 
311,951  00 
2^  410  00 
%,000  00 
215,838  00 
52,859  00 
11,583  00 


1,304  00 

9, 315  00 

156  00 

453  00 

13,  068  00 

1,539  00 

1, 197  00 


72  00 

90  00 

3  00 


90  00 
6  00 

24,696  00 
73,500  00 

TotaL 


14,456,028  00 


1, 183, 113  00 


27,038  00 


165  00 


96  00 


98,196  00 


5,  J63,  630  00 


Estimated  cost  of  section  from  Fort  Plains  station  840,  to  lock  29,  stations  1959  -f-  60. 


Quantities  and  items. 


Brought  forward 

9.639,200  cubic  yards  earth -excavation I)er  ou.  yd . 

29,000  cubic  yards  rock-excavation do 

132,400  cubic  yards  puddling do 


Price. 


fO  28 

1  00 

30 


Amount. 


5738,976  00 
29,000  00 
39,  720  00 


Total. 


$5,763,630  00 


NAVIGATION   OP   XBE   MISSISSIPPI   BIVEB. 
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EaHmated  co$t  of  aeetion  from  Fori  Pining  jrc. — Con  tinned. 


Qaan titles  and  items. 


170,504  cnbio  yards  slope- wall i per  oa.  yd. 

146,^8  oabic  yards  lioinflr do — 

31,100  cable  yards  graveling,  tow-path do 


Fort  Plain  aqueduct. 

341  ruble  yards  masonry per  en.  yd. 

1.298  cubic  yards  masonry do  — 

13  cubic  yards  masonry,  coping do — 

S5, 300  feet,  board-measure,  hemlock per  1,000  ft 

355,350  feet,  board-measure,  oak do — 

40,000  feet,  board-measure,  pine ^ do  — 

23, 4U0  pounds  i  ron per  lb 

Oanajoharie  ctquedueL 

341  cubic  yards  masonry per  on.  yd 

1,298  cubic  yards  masonry do... 

13  cubic  yards  masonry,  coping do... 

25.3P0  feet,  board-measure,  hemlock per  1,000  ft 

255.350  feet,  board- measure,  oak do... 

40.200 feet,  board-measure,  pine do... 

33,400  pounds  iron per  lb 

Spraker'i  aqueduct, 

341  cubic  yards  masonry per  cu.  yd 

1,298  cubic  ysrds  masonry,  facs'work do... 

14  cubic  yards  masonry,  coping do... 

35.300  feet,  board- measure,  hemlock per  1,000  ft 

355.350  feet,  board-measure,  oak do. . . 

40.200  feet,  board-measure,  pine do... 

33,400  poands  iron per  lb 

Awriegville  aqueduicU 

336  cubic  yards  masonry per  cu.  yd 

1,035  cubic  yards  masonry do . . . 

11  cnbio  yards  masonry,  coping do... 

32.650  feet,  board-measure, 'hemlock per  1,000  ft 

317.800  feet,  board- measure,  oak do... 

34.200  feet,  board -measnre,  pine do... 

19,950  poands  iron per  lb 

SdhohaHe  Orsek  aqueduct 

3,581  cubic  yards  masonry per  cu.  yd. 

3,747  cubic  yards  masonry do — 

59  cubic  yafils  masonry,  coping do ... . 

775.000  feet,  board-measure,  oak per  1,000  ft 

134.000  feet,  board-measure,  pine do — 

77,350  poands  iron '. per  lb. 

5,476  cubic  yards  bridge-masonry per  cu.  yd 

4,020  linear  feet,  33  roa^l-bridges per  lin.  ft 

280  linear  feet,  3  road-bridges do  — 

Do do 

830  cubic  yards  masonry,  arch-culvert per  on.  yd 

12.000  feet,  board-measnre,  hemlock  timber per  1,000  ft. 

5.000  feet,  board-measure,  plank do — 

100  poands  iron  spikes  and  nails per  lb 

830  cubic  yards  masonry,  arch-culvert per  cn.yd 

12.000  feet,  board-measure,  hemlock  timber per  1,000  ft 

5,000  feet,  board- measure,  hemlock  plank do  — 

100  poands  spikes  and  nails per  lb 

200  cnbio  yards  masonry,  arcb-onlvert per  cu.  yd. 

10.000  feet,  board-measure,  hemlock  timber per  1,000  ft 

4,000  feet,  board-measure,  hemlock  plank do — 

100  poands  spikes  and  nails per  lb 

900  cnbio  yards  masonry,  arch-culvert per  on.  yd 

10.000  feet,  board-measure,  hemlock  timber per  1,000  ft. 

4,000  feet,  board  measure,  benilook  plank do  — 

100  poands  iron  spikes  and  nails per  lb 

740  cablo  yards  masonry  in  waste-weir per  en.  yd. 

166.900  f^t.  board -noeasure.  hemlock  timber per  1,000  ft 

34.000  feet,  board-measure,  hemlock  plank do — 

500  pounds  iron  spikes  and  nails per  lb 


Price. 

11  75 

50 

50 

4  00 

9  00 

13  00 

20  00 

60  00 

45  (0 

06 

4  00 

9  00 

13  00 

90  00 

60  00 

45  00 

06 

4  00 

9  00 

13  00 

20  00 

60  00 

45  00 

06 

4  00 

9  00 

13  00 

20  00 

60  00 

45  00 

06 

4  00 

9  00 

13  00 

60  00 

45  00 

06 

8  00 

25  00 

28  00 

38  00 

9  00 

90  00 

90  00 

06 

9  00 

90  00 

90  00 

06 

9  00 

20  00 

90  00 

06 

9  00 

90  00 

90  00 

06 

9  00 

90  00 

45  00 

06 

\ 

Amonnt. 


TotaL 


1298.382  00 
73. 139  00 
15, 550  00 


1,364  00 

1J,682  00 

169  00 

506  00 

15,321  00 

1,800  00 

1,  404  00 


1,364  00 

11,682  00 

169  00 

506  00 

15,321  00 

],t^09  00 

1,  404  OO 


1,364  00 

ll,6b2  00 

1H2  00 

506  00 

15,321  00 

1,809  00 

1,  404  OU 


1,304  00 

9,  315  00 

143  00 

453  00 

13,068  00 

1,539  00 

1,197  00 


10.  324  00 

33,723  00 

767  00 

46.  500  00 

6,030  00 

4,641  00 


11,194,767  00 


43.H>8  00 

115.  500  00 

7,840  00 

10,640  00 

1,980  00 

940  00 

100  00 

6  00 

1,9B0  00 

240  00 

100  00 

0  00 

1.800  00 

200  00 

80  00 

6  00 

1,800  00 

200  00 

80  00 

6  00 

6.660  00 

3,  aJ8  00 

1,  5-30  00 

M  00 

39,246  OO 


39,255  00 


32,968  00 


97, 019  OO 


101, 985  OO 


177, 788  00 


9,396  OO 


9,396  OO 


9,086  OO 


9,086  00 


\\,^iy^  ^^ 
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NAVIGATION    OF   THE    MISSISSIPPI   BIVER. 


Estimated  co$t  of  section  from  Fori  PlaiUj  ^c— CoDtinned. 


Qaantities  and  items. 


635  cabic  yards  masonry  in  waste- woir per  fcu.  yd 

20,000  feet,  board- moAsare,  oak  timber per  1,000*  ft 

181,600  feet,  board-iiioasare,  hemlock do 

41,000  feet,  board-measure,  pine do... 

600  pounds  iron  spikes  and  nails per  lb 

730  cabio  yards  masonry  in  waste-weir per  on.  yd 

25,000  feet,  board-measure,  oak  timber per  1,000  ft 

42,000  feet,  board -measure,  piue do 

lc»4,000  feet,  board-measuie,  hemlock do  .. 

600  pounds  iron  spikes  and  nails ..per  lb 

Small  tooiU-ioein. 

12  cubic  yards  masonry per  en.  yd 

2,000  feet,  board-measure,  pine per  1,000*  ft 

50  pounds  iron  spikes  and  nails per  lb 

12  cubic  yards  masonry  percu.yd 

2,000  feet,  board-me  isure,  pine  per  1,000*  ft 

50  pounds  iron  spikes  anu  nails per  lb. 

12  cubic  yards  masonry percu.yd 

2,000  feet,  bjard-measure,  pino ^ per  1,000  ft. 

^0  puuudslron  spikes  and  pails pur  lb 


Price. 


19  00 
60  00 
iiO  00 
45  00 

06 

9  CO 
60  00 
45  00 

20  00 
06 


6  70 

45  00 

06 

6  00 

45  00 

06 

6  00 

45  00 

06 


Carried  forward 


Amount. 


|5, 715  CO 

1,200  00 

3.636  00 

1,  H5  00 

36  00 


6,  7:iO  00 
1.500  00 
1,890  00 
3,  68(1  00 
36  00 


72  00 

90  00 

3  00 


72  00 

90  00 

3  00 

7i  00 

90  00 

3  00 

Total. 


•12,  4o2  00 


13,856  00 


165  00 


165  00 


165  00 


7,  409,  123  00 


EsUmated  cost  of  section  from  lock  29,  station  1959  +  60,  to  lock  23,  station  2928  +  63. 


Quantities  and  items. 


Brouffht  forward 

2,244,500  cubic  yards  earthetcavation per  cu.  yd 

42.000  cubic  yards  rock-excavation do 

112,400  cubic  yards  puddling do  .. 

1-18,3 12  cubic  yards  slope- wall do ... . 

137,144  cubic  yards  lining do 

26,918  cubic  yards  graveling,  tow-path do 

Port  Jackion  aqueduct, 

557  cubic  yards  masonry per  en.  yd 

435  cubic  yards  maitonry,  face- work do 

663  cubic  yards  masonry,  concrete do 

6  cubic  yards  masonry,  coping ;...  do 

11,600  feet,  board-measure,  hemlock per  1,003  ft 

Philipg  aqueduct. 

326  cubic  yards  masonry percu.yd 

1,035  cubic  yards  masoury.  face-work do.*.. 

12  cubic  yards  masonry,  coping do 

121,650  feet,  board  •measure,  hemlock per  1,000  ft 

217,800  feet,  l)oard-measiire,  oak do 

:i4.200  feet,  board-nitfanure,  pine do 

19,950  pounds  iron  spikes  and  nails,  duC per  lb 

Sansui  Kill  aqued-ucL 

^8S  cubic  yards  masonry per  cu.  yd 

771  cubic  yards  masonry,  faco-work do 

10  cubic  yards  mastmry.  coping do  .. 

18.0r»0  feet,  board -measure,  hemlock per  1,000  ft 

157,700  feet,  lx)ard-measnre,  oak do 

24.^0  feet,  board-measure,  pine  do 

14,500  poands  iron per  lb 

2.520  linear  feet,  18  road-bridges per  lin.  ft 

280  linear  feet,  2  road-bridges do... 

3,080  cubic  yards  bridge-masonry per  on.  yd 

455  cubic  yards  culvert -masonry per  cu.  yd 

35.000  fe«t,  board-uieasur<>,  hemlock per  1,000  ft 

100  pounds  spikes  and  nails per  lb 


Price. 

•028 

1  00 

30 

1  75 

50 

50 

4  00 

9  00 

5  00 

13  00 

20  OO 

4  00 

9  00 

13  00 

20  00 

60  00 

45  00 

06 

4  00 

9  00 

13^00 

20  00 

60  00 

45  00 

06 

25  00 

35  00 

8  00 

9  00 

20  00 

06 

Amount. 


}628.  460  00 

42,000  00 

3:{,  7:.*0  00 

259,.'>8i  00 

68,  .')72  00 

U  4-}9  00 


2,228  00 

3, 915  00 

3,315  00 

78  00 

2.32  00 


1.304  00 

9,31.")  00 

156  00 

4:i3  00 

13,  068  00 

1.539  00 

1,  197  00 


1.152  00 

6,9:«»  iH) 

130  00 

361  (K) 

9.  462  Oil 

1,116  00 

870  00 


Total. 


63,000  00 

9.8tX)  00 

24.640  00 

4, 095  00 

70O  (10 

6  00 

17.  409.  123  00 


1, 045.  792  00 


9,768  00 


27.  019  00 


20,030  OO 


97.  440  00 


4,e01  00 


NAVIGATION   OP   THE    MISSISSIPPI   RIVER. 


157 


From  lock  29,  atatUm  1959  -|-  60,  ito  7ock  23,  <fc— Cnntinnt»d. 


Qnantitteii  and  items. 


Price. 


380  cnbic  yards  calvort-raa^onry - per  cu.  yd 

S5,000  ftjet,  board  tneasnre,  benilock  ...• per  l.OOO'ft 

100  pounds  spikes  and  uails per  lb. 

195  cubic  yards  culvert-masonry  ^ per  en.  yd 

10,700  feet,  lioard-mt-asiire,  benilock per  1,000  ft 

50  pouids  spikes  and  Lails per  lb 

195  cnbic  yards  cnlvert-masnnry per  en.  yd 

10,700  feet,  boanl-meaMure,  hemlock per  1,000  It 

SO  poonds  spikes  and  nails per  lb. 

300  cnbic  yards  cnl vert-masonry  per  cu.  yd 

90,000  feet,  board-measure,  hemlock per  1,000  fu. 

100  pounds  spikes  and  nails per  lb. 

300  cnbic  yards  culvert-masonry per  cu.  yd. 

SO.OOO  te»i,  board-measure,  hemlock per  1,000  ft 

100  pounds  spikes  and  nails per  lb 


Amount. 


ToUl. 


10  00  ■ 
20  00 

06; 

$3,420  00 

500  00 

6  00 

9  00  1 
20  00 
06 

1.755  00 

214  UO 

3  00 

9  00  1 
20  00 
(Hi 

1,755  DO 

214  00 

3  00 

9  00 
20  00 

06  1 

1 

8,700  00 

400  DO 

6  00 

P  00 

20  00 

16 

2,700  00 

400  00 

6  00 

15, 926  00 


1,972  60 


1,972  00 


3, 1D6  00 


3. 106  00 


Carried  forward ] '    8,628,048  00 


Estimated  coat  of  atction  from  lock  No.  23,  station  2928  -f-  QB,  to  lock  18,  station  4095  -|-  59. 


Quantities  and  items. 


Price. 


Brought  forward 

2,370,000  cubic  yards  eaith-excavHlion per  cu.  yd 

450.000  cuhtc  yards  ntck-excavatiou do 

113,400  cnbic  yards  pud'^ing do 

12,210  cubic  yards  vertical  wall do.... 

169.484  cubic  yards  slope^wdU do 

148.000  cnbic  yanlM  liriine do 

32,414  cubic  yards  graveling,  tow-path do 

Upper  Mohawk  aqueduct. 

2.643  cubic  yards  masonry,  foundation  and  backing per  cu.  yd . 

2.749  cubic  yards  masonry,  face-work do 

50  cubic  yards  masonry,  coping do  . . 

74.').  150  feet  oak,  board-measnre per  1,000  ft. 

129.200  feet  pir e,  board-measure t do  . . 

74,350  pounds  iron per  lb. 

1,*2S0  cubic  yards  rock-exeavatlon per  cu.  3-d 

Loiagr  Mohawk  aqueduct 

1.334  cubic  yards  masonry,  foundation  and  backing per  on.  yd 

4.231»  cubic  yanls  masonry,  face-work do... 

76  cnbic  yards  masonry,  coping do 

1.366,700  feet  oak.  boaf^^d  mesAuro per  1,000  ft 

219,600  feet  pino,  l>oard-measnre do  . . . 

1*26.400  ponndn  irtin  per  lb 

566  cubic  yards  njck-exoavation per  cu.  yd 

4,200  linear  feet, :«)  road-bridges per  lin.ft. 

5^  linear  feet,  4  road-bridtces do 

140  linear  feet,  I  road-bridge do 

140  linear  feet,  1  road-bridj:e do 

140  linear  feet.  1  road-bridj:e do j 

140  linear  feet,  1  road-bridge do I 

140  linear  feet,  1  railroad  bridge do 1 

1 40  linear  feet,  1  railroa*lbrldge do : 

7,220  cabic*yards  bridge-masonry per  cu.  yd . 

195  cnbtc  yards  culvert -masonry per  cu.  yd . 

14,000  feet  hemlock,  bosrd-measure. per  1,000  ft 

50  pounds  spikes  and  nails per  Ib.i 

• 

M5  cubic  yards  archcnlvert  masonry per  cu.  yd . ' 

43,400  feet  hemlock,  board  measure per  1,000  ft.' 

200  pounds  spikes  and  nails » fjei-  lb. 

I 

990  cubic  yards  arch-culvert  masonry per  cu.  yA 

42,000  feet  hemlock,  board-roeftsure per  1, 000*^ ft  1 

200  pounds  spikea  and  naiU per  lb. 

Its  cnbic  yards  arch-culvert  masonry peron.yd. 

14,000  feet  hemlock,  board-measure per  1,000  ft . 

SO  pounds  spikes  and  nails per  lb. 


10  28 

1  00 

30 

5  00 

I  75 

.50 

SO 


4  00 

9  00 

13  00 

60  00 

45  00 

06 

2  00 


4 

9 


00 
00 


13  00 
60  00 

45  DO 
06 

2  00 

25  00 
34  00 
42  00 

46  00 
75  00 
80  00 
M5  00 

100  00 

8  00 

9  00 
20  00 

06 

9  00 

20  00 

C6 

9  00 

20  00 

06 

9  00 

SO  00 

06 


Amount. 

— ^  - 

|Gt;3,  600  00  1 

4.*>0,  000  00  1 

34,  020  00 

61,  0.10  00 

296.  'tu^  00 

74,000  00 

•  16, 207  00 

10,  572  00 

24.741  00 

6.10  00  1 

44. 709  00  ; 

5,  til4  00 

4,  461  00 

2,  590  0.) 

5,336  00 

38.  151  00 

USft  00 

76,  OOti  00 

9,  8H-*'  00 

7,  584  00 

1,132  00  1 

105.  000  00 

19,  040  00 

5,880  00 

6,  440  00 

10,500  00 

11.200  00  ' 

4. 900  00 

14.000  00 

57,  760  00 

1 

1,  755  00 

280  00  ' 

3  00 

8.  235  00 

868  00 

12  00  1 

8,010  00 

840  00 

12  00 

1,  755  00  : 

280  00  ' 

3  00  y 

Total 


$8,628,048  (JO 


1,595,474  00. 


93, 537  00- 


139,  075  00 


234,720  00 


2,038  00 


9,  115  CO 


8,  862  00 


^.^"Sfc  VjSi 
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From  lock  No.  23,  station  2928+63,  to  lock  18,  ^-o.-^on tinned. 


Qaantities  and  itema. 


192  onbio  yards  box-culvert  raasoDry percu.  yd. 

14,000  feet  of  hemlock,  board-measure per  1,000  ft 

50  poands  spikes  and  nails per  lb 

195  cnbic  yards  arch-culvert  masonry per  en.  yd 

10,000  feet  hemlock,  board-meaanre per  1,000*  ft 

50  pounds  spikes  and  nails per  lb 

192  cubic  yards  boxcnlvert  masonry per  cu.yd 

14,000  feet  hemlock,  board-measure per  1,000  ft. 

50  pounds  spikes  and  nails per  lb. 

448  cubic  yards  masonry  in  waste-weir per  cu.  yd 

34.800  feet  oak  timber  and  plank,  board-measure per  1,000  ft 

1,600  pounds  iron  spikes,  nails,  &c per  lb 

128  cnbic  yards  masonry  in  waste- weir per  cu.yd. 

8,300  feet  oak  timber  and  nlank,  board-measure per  1,000  ft 

200  pounds  iron  spikes  and  naiU per  lb . 


Price.      Amount. 


Total. 


$4  00 

20  00 
06 

$768  00 

280  no 

3  00 

1.800  feet  oak,  wante-weir  of  wood,  board  measure. . 
50  pounds  iron  spikes  and  nails 


per  1,000  ft 
per  lb. 


Carried  forward 


9  00 
20  00 
06  ' 

4  00  I 

20  00  I 

06  ' 

9  00  ' 
60  00 
06  ' 

9  00  i 
60  Oi  I 

06  I 
1- 
60  00 
06 


1,  755  00 

200  00 

3  00 


768  00 

280  00 

3  00 


4,032  00 

2,088  00 

108  00 


1, 152  00 

498  00 

12  00 

108  00 
3  00 


II,  051  CO 

1,  958  00 

1,051  00 

6,326  00 

1.662  00 
111  00 


10,  724.  968  00 


Estimated  cost  of  section  from  lock  18,  station  4095-J-59,  to  lock  13,  station  4157-f-71. 


Quantities  and  items. 


Brought  forward 

152,600  cnbic  yards  earth -excavation percu.  yd 

94,000  cubic  yards  rook -excavation do... 

9,482  cubic  yards  vertical  wall do 

1,860  cubic  yards  slope-wall do — 

3,718  cubic  yards  lininc do 

1  726  cubic  yards  graveling,  tow-path do — 

660  cubic  yards  masonry  in  bridge-abutments per  on.  yd . 

140  linear  feet,  1  road-bridge perlin.ft. 

140  linear  feet,  1  road  bridge do 

140  linear  feet,  1  road-bridge do. .. 


Carried  forward 


Price.  ;    Amount. 


10  28 


1 
5 
1 


00 
00 
75 
50 
SO 


$42,  784  00 

94.000  00 

47,  410  00 

3,  2W  00 

1,859  00 

863  00 


110,  724.  968  00 


8  00 

25  00 
39  00 
43  00 

3,500  00 
5,  460  00 
6,020  00 

TotaL 


190, 171  00 
6,880  00 


14,960  00 


10, 936, 999  00 


Estimated  cost  of  section  from  lock  13,  station  4I57-{-7I,  to  lock  3,  station  4270+8,  Troy. 


Quantities  and  items. 


Brought  forwartl 

52,500  cubic  yards  earth-excavation per  cu.  yd . 

132,600  cnbic  yards  rook -excavation do — 

10,500  cubic  yards  puddling do  — 

13,544  cubic  yards  slope-wall do — 

11,608  onbio  yards  lining do  — 

3,124  cubic  yards  graveling,  tow-path do... 

280  linear  feet,  2  bridges,  superstructure perlin.ft 

140  linear  feet,  1  bridge,  superRtructuro do  — 

140  linear  feet,  I  bridge,  suporstructure do  .. 

744  cubic  yards  bridge-masonry per  cu.  yd 

195  cubic  yards  arch-culvert  masonry do. . . 

10,P00  feet  hemlock,  board-measure per  1,000  ft. 

50  pounds  iron,  spikes  and  nails per  lb 

330  cnbic  yards  arch-culvert  masonry per  en.  yd 

16,  500  feet  hemlock  timber  and  plank,  board-measure.  ..per  1,000  ft 
50  pounds  spikes  and  nails per  lb. 

1.800  feet  oak  in  waste-weir,  board-measure per  1,000  ft 

50  pounds  iron  spikes  and  nails per  1^ 

36  cubic  yards  masonry  in  waste-weir per  en.  yd 

4.900  feet  oak.  lioard-meaRure per  1,000  ft 

50  pounds  spikes  and  nails per  lb 


Carried  forward 


Price. 


to  28 

1  00 

30 

1  75 

50 

50 

25  00 

35  00 

45  00 

6  00 

9  00 

20  OO 

06 

9  00 

20  00 

06 

60  00 
06 

9  00 

60  00 

06 


Amount. 


Total. 


$14.  700 

132,600 

3,150 

23,702 

5,804 

1, 562 


00 
00 
00 
00 
00 
00 


$10. 936,  999  00 


7,000 
4.900 
6,:m 
4,464 
1,755 
216 
3 


00 
00 
00 
00 
00 
00 
00 


2,970 

330 

3 


00 
00 
00 


108 
3 


00 
00 


324 

294 

3 


181. 518  00 


00 
00 
00 


94,638  00 

3.303  00 
111  00 

621  00 


11, 147, 190  00 
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From  lock  3,  $tation  4270+08,  at  Troy,  to  station  4612+61,  lower  lock-gate^  Albany, 


Qnantltiee  and  items. 


Price.  I   Amoant 


Brought  forward j 

1,013  600cabic  yards  earth-ezcaration per  on.  yd. 

117,600  cnbic  yards  rock-exoavatiou do 

40,400  cubic  yards  puddlinc do... 

W.200  cubic  yards  vertical  wall do 

20,000  cubic  yards  lintni; do... 

9,300  cnbic  yards  graveling,  tow-path do 

1,400  linear  feet,  10  roadbridfces per  Hn.  ft 

1.54«>  linear  feet,  II  roail-bridges do 

1 40  linear  feet,  1  road-brid)(e do 

140  linear  feet,  I  road-bridge do... 

140  linear  feet,  1  railroad  bridge do 

4,924  cubic  yards  bridge-masonry per  cu.  yd 

470  cnbic  yards  arch  culvert  maaonr>' do  .. 

22,500  feet  hemlock  timber  and  plank,  board-measure per  1,000  ft 

100  pounds  iron,  spikes  and  nails per  lb 

348  cnbic  yards  arch-culvert  masonry per  cu.  yd 

14,500  feet  hemlock  timber  and  plank,  board- measure per  l.OMDK)  ft . 

ItO  pounds  spikes  and  nails  per  lb 

42  cnbic  yards  box -culvert  masonry per  cu.  yd 

6.000  feet  hemlock  timber  and  plank,  board-measure per  1.000  ft 

50  pounds  spikes  and  nails per  lb' 

68  cubic  yards  arch  culvert  masonry per  cu.  yd 

6.000  feet  hemlock  timber  and  plank,  board-measnre per  1,000  ft 

TjO  pounds  spikes  and  nails per  lb 

134  cubic  yards  arch-culvert  masonry per  cu.  yd 

11,000  feet  hemlock  timber  and  planks  board-measure  . .  .per  1,000  ft 
5u  pounds  spikes  and  nails per  lb 

788  cubic  yardfl  masonry,  culvert  and  waste-weir per  cu.  yd 

46,000  feet  hemlock  timber  and  plank,  board-measure  . .  .per  1,000  ft 

2d.OOO  feet  oak  timber  and  phkuk,  board-measure do  . . 

SO.OOO  feet  pine  plank,  board-measure do 

500  ponnds  spikes  and  nails per  lb 

W(ute-v>eir. 

4.500  feet  oak  timber  and  pl<uik,  board-measure per  1,000  ft 

100  ponnds  spikes  and  naiUi per  lb. 


Bemoyiug  Troy  weigh-lock 


Total. 


|0  28 

1  00 

30 

5  00 

30 

50 

25  00 
39  00 
46  00 
67  VO 
70  00 


9  00 

90  00 

60  00 

45  00 

06 


60  CO 
06 


7,092  00 
920  00 

1,680  00 

900  00 

30  00 


TotaL 


1283.  P08  00 

117,600  00 

12.120  00 

446, 000  00 

10, 000  00 

4,650  00 


111.  147, 190  00 


35.000  00 

60,060  00 

6,  440  00 

9.380  00 

9,800  00 


8  00 

9  00 

20  00 

06 

4,230  66 

450  00 

6  00 

9  00 

SO  00 

06 

3, 132  00 

290  00 

6  00 

4  00 

90  00 

06 

168  00 

120  00 

3  00 

9  00 

90  00 

06 

612  00 

120  00 

3  00 

9  00 

90  00 

06 

1,206  00 

220  00 

3  00 

270  00 
6  00 


874, 178  00 


120,  680  00 
39, 392  CO 


4,686  00 


3,428  00 


291  00 


735  00 


1,429  00 


10,622  00 


276  00 
700  00 


12. 903, 607  00 


Estimate  of  lock  No,  1,  Erie  Canal,  l^  feet  lift. 


Quantities  and  items. 


Ginbbing  and  clearing 

Bailing  and  draining 

1 1,300  cubic  yards  earth-excavation per  cu.  yd 

500  cubic  yards  embankment do 

100  cubic  yards  lluing do 

120  cnbic  yards  puddling-earth do 

170  cnbic  yards  loose  stone do 

120  cubic  yards  vertical  wall,  in  cement do 

120  cubic  yards  vertical  wall, dry do..., 

4,595  cnbic  yards  masonry  in  lock-walls do 

350  cubic  yards  concrete-masonry do  . . . 

47,600  feet.  b.  m.,  white-oak  timlier,  Ac per  1,000  ft. 

18  300  feet,  b.  m.,  white^pine  timber,  &c do 

186.000  feetib.  m..  hemlock  do 

19.000  linear  feet  bearing- piles,  delivered per  lin.  ft 

18.000  linear  feet  bearinc-piles, driven do  ... 

16  .SOO  pounds  wrought  iron per  lb. 

8,500  pounds  cast  iron do 

4,100  p'mnds  spikes  and  nails do 

Sulphur  and  sand  cement 

Painting  gates 

100  linear  feet  snnbbing-posts per  lin.  ft 


Price. 


|0  98 

28 

50 

30 

1  50 

6  00 

3  00 

13  00 

5  00 

60  00 

45  00 


90 


00 
15 
10 
12 
08 
06 


60 


Amount. 


•200  00 

7,000  00 

3,164  00 

140  00 

50  00 

M6  00 

955  00 

720  00 

360  00 

58,  825  00 

1,750  00 

2, 85<i  00 

82:J  50 

3,  720  00 

2,850  00 

1.  HK)  00 

1,  9^0  00 

fif-O  00 

946  00 

100  00 

30  00 

60  00 


Total. 


fS7, 645  50 
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EiHrn-'te  of  lock  No,  15,  Erie  Canal,  10  feet  tiff. 


Qoftotitiefl  and  items. 


Grubbiuj;  aud  cle»ring 

Bailing  and  draining 

6,500  cubic  yards  excavation  of  earth  per  ca.  yd. 

3,500  cubic  yards  excavation  of  slate-rock do... 

1,500  cubic  yardA  embankment do... 

150  cubic  yards  liuiuff do... 

400  cubic  yards  puddliufi-earth do. .. 

170  cubic  yariis  Wse  stone do... 

liJO  cubic  yards  vertical  wall,  in  cement do 

140  cubic  >ard8  vertical  wall,  dry do  . . 

3,32b  cubic  yards  mnsonry  in  lock- walls do 

3iS0  yards  ooncretc-masouiy do 

42,300  fett,  board-measn rev  white-oak  timber,  «feo per  1.000  ft. 

17,100  feet,  board- measure,  white-pine  timber,  «fcc do  .. 

174,200  feet,  board-mea»ure,  hemlock  timber,  &c do 

12.000  pounds  wrought  iron per  pound.. 

8,500  pounds  casi  iron da 

4,100  pounds  spikes  and  nails .do... 

Sulphur  and  sand  cement 

PaintiU}; 

100  linear  feet  snubbing-posts per  lin.  ft.. 


Prioe.      Amount. 


Total. 


60 


to  SB 

1  00 

28 

50 

3u 

1  SO 

6  00 

3  00 

13  00 

5  00 

60  00 

45  00 

20  00 

12 

08 

06 


$'iO0  00 

2,500  00 

1,820  00 

3,500  00 

4^0  00 

75  00 

120  Oi) 

955  AO 

no  00 

420  CO 

43, 264  00 

1,750  00 

2,538  00 

769  50 

3,  484  00 

1,440  00 

680  00 

246  00 

100  00 

30  00 

60  00 


•64.391  50 


Estimate  of  lock  No.  39,  Erie  Canal,  10^  fert  Uff. 


Quantities  and  items. 


Grubbing  and  clearing 

Bailing  and  draining 

11.800  cubic  yards  rock-excavation,  with  blasting per  cu.  yd. 

1,000  cubic  yards  embankment do. .. 

100  cubic  yanis  lifiiug do — 

ItO  cubic  yards  pnddling-earth do... 

110  cubic  yaids  slope- wall  aud  paving do... 

170  cubic  yards  lo<»s«  stone i.do... 

120  cubic  yards  vertical  wall,  in  cement do  .. 

130  cubic  yards  vertical  wall,  dry  — do  . . 

3,495  cubic  yards  masonry  in  lock-walls do . . . 

:J50  cuidc  yards  ooncrete-niasnnry    do  — 

44.700  feet,  board-measure,  white-oak  timber,  ice per  1,000  ft. . 

17,*J00  feet,  board-measure,  white  pine  timber do 

20 1 .400  feet,  board-mesiure,  hemlock  timber do 

12.000  pmuds  wrought  irOn : per  pound. 

8,500  pounds  cast  iron do 

4.100  pounds  fepikes  and  nails do 

Sulphur  and  sand  cement  

Painting 

100  linear  feet  snubbing-posts per  lio.  ft.. 


Price. 


Amount. 


II 


00 
28 
50 
30 

2  00 
1  50 
6  00 

3  00 
13  00 

5  on 

60  00 

45  00 

20  00 

12 

08 

06 


60 


1200  00 

3,000  00 

11.  feOO  00 

280  00 

50  on 

30  00 

220  00 

i^*i  00 

720  00 

.T90  00 

45.  435  00 

1,  7.^  00 

2, 682  00 

774  00 

4,  028  00 

1,440  00 

680  00 

246  00 

160  00 

30  00 

60  00 


Total. 


$74. 170  00 


tJuHmated  cost  of  lock  No.  44,  Erie  Canal,  \0^  feet  lift. 


Quantities  and  items. 


Grubbing  and  clearing 

Bailing  and  draining 

9,200  cubic  yards  excavation  of  earth per  ou. yd.. 

1,200  cubic  yards  emhaukmcut do 

120  cubic  yards  lining do 

130  cubic  yards  puddling-earth do... 

100  cubic  yards  slope-wall  and  p%ving do . . . 

170  cubic  yards  loose  stone do 

120  cubic  yarfls  vertical  wall,  in  cement do... 

160  cubic  "yards  vertical  wall,  dry do... 

3  425  cubic  yards  uinsunry  in  lock-walls do... 

S-W  cubic  yardH  concrete-masonry do. .. 

45,000  feet,  board-measuro,  white-oak  timber.  &c per  1,000  ft. . 

17,200  feet,  board-measure,  white-pine  timber do... 

184.800  feet,  bo.ird- measure,  hemlock  timber do. .. 

19,000  linear  feet  bearing-piles,  delivei-ed per  lin.  ft. . 

16.000  linear  feet  beariutf-piles,  driven do — 

€2.000  pounds  wrought-iroa per  pound.. 

8,500  pounds  cast  iron do — 

4,100  pounds  spikes  and  nails do 

Sulphur  and  Sand  cement 

Painting 

100  linear  feet  snubbing-posts per  lin.  ft.. 


Price. 


•0  28 
2^ 
50 


2 
1 


30 

00 

50 

6  00 

3  00 

13  00 

5  00 

60  OO 

45  00 

20  00 

15 

10 

12 

08 

06 


Amount. 


60 


#200  00 

1,500  00 

2,  .576  00 

.^16  00 

60  CO 

39  00 

200  00 

255  00 

720  00 

480  00 

4i  5-25  rO 

1, 750  00 

2,700  00 

774  00 

3,696  00 

2,850  00 

1,600  00 

1.  446  00 

6r0  00 

246  00 

100  00 

30  00 

60  00 


Total. 


166, 817  00 
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Number. 


Erie  Canal  locks  and  their  cost. 


Locks. 


Amoant. 


1 
2 
Troy  V 
s:ide-cut.  \ 
3 
4 
5 

a 

7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
SO 
21 
32 
23 
34 
35 
26 
27 
38 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46 


Lift-lock,  15)  feet  lift  . 
Lift-lock.  9^  feet  lift. . . 
Lower  lock^  13  feet  lift 
Upper  lock.  11  feet  lift 
Lift-lock.  lU  feet  lift  . 
do 


Lift-lock,  log  feet  lift. 

Lift  look,  10  feet  lift.. 

do 


.do 

do 

do 

.do 

.do 

do 

do 

.do 

do 

do 


Lift-lock,  10^  feet  lift. 
Lift-lock.  34  feet  life. . 
Lift-lock,  10 feet  lift.. 
Lift-lock,  111  feet  lia. 
do 


Lift-lock,  8  feet  lift. 
do 


do 
do 
do 
do 


Lift-lock,  7»  feet  lift  . 
Lift-look,  IM  feet  lift 
Lift-lock,  6  feet  lift... 
Lift-lock, 8 feet  lift... 
Lift-lock,  6  feet  lift... 
Lia-lock,8feotiift... 
do 


LifMock,  10  feet  lift.. 

do 

Lift-lock,  9i  feet  1«  ft.. 
Lift-lock,  101  feet  lift. 
Life-lock,  8 feet  lift... 

do 

do 

do 

Lift-lock,  10|  feet  lift. 

do 

Lift-lock,  3  feet  lift... 


$87, 645  TjO 
03,655  00 
78,  377  50 
71, 136  50 
68,991  50 
66,840  00 

67,  045  UO 
69, 147  50 

67.863  50 
f;3,8l5  50 
64,438  50 
62,575  50 

70. 816  00 

68,  680  00 
€4.628  50 
63, 147  50 
64,391  50 
62,  799  00 
65,908  SO 
68,369  50 
59. 079  00 
67.227  50 
72.168  50 
66, 984  50 
60,218  00 
60.362  00 
60,279  00 
61, 294  00 
56,453  00 
60,376  00 
52,904  00 
62,  742  00 
50,189  00 
56,095  00 
r.2,  349  00 
58,025  00 
57,  484  00 
63, 958  50 
73, 665  5U 
71.283  00 
74, 170  00 
57,  448  00 
57, 749  00 
61,777  00 
61,  6)17  OO 

66.817  00 

67.864  00 
48,  408  00 


ToUl I    3,078,668  00 


ONEIDA   SHIP-CANAL — ERIE-CANAL  SECTION. 

Protection-wall  on  the  Mohawk  Biver. 


Qaantitiee  and  items. 


1 1,476  cnbic  yards,  from  Rome  to  Little  Falls per  on.  yd . . 

63.2^2  eabic  yards,  from  Little  Falls  to  the  Upper  Mohawk  aque- 
duct  .' — percu.  vd.. 

30.000  cubic  yards,  from  the  Upper  Mohawk  aqueduct  to  look  No. 
18, near  Cdhoes percu. yd.. 


Price. 


II  75 
1  75 
1  75 


Amount. 

^    120,083 

110.7-26 

52,500 


Detailed  estimate  of  Fish  Creek  feeder. 


ToUL 


$183,  309 


Quantities  and  items. 


11  miles  KTubbinic  and  clearing per  mile. 

11  miles  bailing  and  draining do... 

920.000  cubic  yards  earth-excaTation per  cu.  yd . 

1.000  cnbic  ywrds  rock-excavation do... 

610,000  yards  embankment do... 

H.  Ex.  49 11 


$400  00 

100  00 

20 

1  00 

25 


Amount. 


•4,400 
1,100 

184,000 
1,000 

152,500 


Total. 


162 
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Detailed  statement  of  Fish  Creek  feeder—Continued, 


Qaantities  and  itemt. 


Price. 


5. 000  cubic  yards  lininfl: per  cu.  yd . . 

3,000  cabic  yards  paddllne-earth do — 

2,000  cabic  yards  slope-wall do 

SOO  cubic  yards  vertical  wall  in  cement do  — 

KM)  cubic  yards  vertical  wall,  dry do 

^,000  feet,  boardmeaanre,  hemH>ck  timber per  1,OUO  ft. . 

Mechanical  structures. 

9  box -culverts each.. 

Extension  of  railroad-cal verts 

Railroad  viaduct 

Culvert  at  station  386 

East  Branch  aqaeduct 

Wood  Creek  aqueduct 

Canada  Creek  aqaeduct 

Dam  across  West  Branoh ' 

Dam  across  Bast  Branch 

Calvert  at  Beaver  Creek 

Bridges » 

Drop  into  canal 


|0  50 
30 


8 

5 
3 


00 
00 
00 


20  00 


1.620 


Amount. 


•2,500 

900 

4,000 

1.000 

S,400 

400 


14,580 

5,tf5? 

939 

3,250 

19,500 
7,500 
4.500 
7,500 
3,750 
2,700 
5.050 
1,950 


Total. 


1354.  2r0 


76,  076 


430, 276 


Property-damages  between  Alhany  and  DurkamviUe. 

ONEIDA  SiriP-CANAL  ROUTE. 


Items. 


Dorhamville 

Land 

Higfnnsville 

Land 

New  London 

Land 

Rome , 

Land 

Whiteetown 

Land 

Torkville  

Land 

Utica 

Land 

Frankfort 

Land 

Ilion 

Mohawk 

Land 

Little  Falls 

Land 

Fort  Plain 

Land 

Canajoharie 

Land 

Fultonville 

Port  Jac  kson • 

Hoflf!man's  Ferry 

Land 

Schenectady 

Land 

Upper  Aqueduct 

Land 

Crescent 

Land 

Cohoes 

Land 

Cnhoes  to  West  Troy 

West  Troy 

Port  Schuyler.... 

Troy  Road >. 

Land 

Albany  


Total. 


No.  acres. 


Price  per 
acre. 


42.81 
38.76 


71.28 
102.89 


6.91 
17.' 21 


100.27 

ii'is 


84.16 


169. 21 
*9i.'7i 
*73.'46 


316.85 


42.56 


142.33 


34.71 
14,' if 


25.00 


•100  00 


100  00 


100  00 

166  66 


100  00 

166" 66 


100  00 

i66'66 


100  00 

166  66' 


100  00 

166*66 


103  00 
166' 66 


100  00 
166' 66 
166  66 


300  00 


Amount. 


•12,000  00 

4,281  00 

8,000  00 

3,876  00 

3,010  00 

7.138  00 

14,000  00 

10,289  00 

14.  €00  00 

691  00 

4.000  00 

1,721  00 

447.  800  00 

10,037  00 

29,500  00 

1.313  00 

50.000  00 

25, 100  00 

8.416  00 
150,000  00 

16.921  00 

21,800  00 

9,  171  00 

7.500  00 

7,346  00 

96,600  00 

48,000  00 

3,500  00 

31,  685  00 

174, 000  00 

4,856  00 

30.600  00 

14, 233  00 

9,800  00 

3.471  00 

93,400  OU 

1. 417  00 
13.000  00 

190,700  00 

61,900  00 

21,000  00 

7,.'iOU  00 

175,000  00 


1,  847, 849  00 
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ONEIDA  SHIP-CANAL. 

Fir$t  summary — From  Durhamrille  io  Albany. 

Specification  of  estimates  for — 

Excavation  embankment,  puddling  slope  and  vertical  walls,  culverts, 

aqaedncts,  bridges,  and  tow-patns ' $12, 203, 607  00 

Locks,  including  side-cut  locks  at  Troy 3,078,668  00 

Protection-walls  on  Mohawk  River 183.309  00 

15,465,584  00 
Add  10  per  cent,  for  engineering  and  contingencies ....  $1, 546, 558  40 

Fish  Creek  feeder 430,276  00 

Land-damages 1,847,842  00 

3, 824, 676  40 

Total  from  Dnrhamville  to  Albany 19,290,260  40 


Summary  of  the  estimates  for  the  construction  of  the  Oneida  Ship-C^nal  from  Oswego  io 

Albany, 


Estimatea. 


Oswego  to  Durbamville  by  the  crota-cut  line 

and  Oneida  Lake. 
Dnrbamville  to  lower  side-cut,  Troy,  on  the 

line  of  the  Erie  Canal. 
From  lower  aide-cut,  Troy,  to  lock  Xo.  1,  Al- 

Iwny  Baaio. 
Land-<laniage8 : 

Oawego  to  Dnrbamville 

Dnrbamville  to  Troy 

Troy  to  Albany 


Milea. 

61.067 

134.996 

4. 38:» 


Coat   of   con* 
atmction. 


$5, 586, 355  35 
16, 107, 857  15  ' 
904.  Sai  25 


Land-dam* 
agea. 


Total  coat. 


ToUl 

Fi»h  Creek  feeder. 

Grand  total  . 


1397.341  50 

1, 583. 14:2  00 

264,  700  00 


80a448 


22,  538,  397  TJ  i  2. 245, 183  50  #24,  783,  581  25 

4:t0. 276  00 


25,213,857  25 


Oaw»|co  to  DurhamTJlle  by  the  Oneida  River 

and  Oneida  Lake. 
Dnrhamville  to  lower  aide-cat,  Troy,  on  the  line 

of  the  Erie  CanaL 
From  lower  aide-cat,  Troy,  to  lock  No.  1,  Al- 
bany Baain. 
Land-^amagea: 

Oawego  to  Dnrhamville 

Dnrhamville  to  Troy 

Troy  to  Al  ban y 


68.555 
134.996 

4.385 


Total 

Fiah  Creek  feeder 

Grand  total 


907.936 


4. 509, 131  55 

16, 107, 857  15 

904, 285  25 


452,320  50 

1,583,142  00 

264.  700  00 


21, 521, 973  95  I  2. 300,  169  50 


33.  "821, 436  45 
430,276  00 


24, 251, 712  45 


THE  CHAMPLAIN  SHIP-CANAL  ROUTE. 


report  of  mr.  c.  a.  fuller,  assistant  engineer. 

United  States  Engineer  Office, 

OswegOy  December  18, 1874, 

Sir  :  Io  compliance  with  yonr  iostrnctions  of  Angnst  3, 1874, 1  have  the  honor  here- 
with to  submit  a  report,  with  maps,  plans,  and  estimates,  on  the  proposed  enlarged 
water-roate  from  the  Saint  Lawrence  River  to  Troy  on  the  Hudson  River. 

This  route  includes  a  ship-canal  from  Caughnawaga,  on  the  Saint  Lawrence,  to 
Saint  John's,  on  the  Richelieu  River ;  the  Richelieu  River  and  Lake  Champlain  to 
Whitehall,  N.  Y. ;  a  ship-canal  from  Whitehall  to  Fort  Edward,  on  the  Hudson 
River ;  and  slack-water  navigation  from  Fort  Edward  to  Troy. 
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By  ilio  plaDS  and  estimates  herewith  presented,  it  is  contemplated  to  construct  a 
ship-canal  from  Caaghnawaga  to  the  Chamhly  Canal,  a  distance  of  23.62  miles;  to 
enlarge  the  Chambly  Canal  to  Saint  John's,  8.8S  miles  ;  to  deepen  the  Richelieu  River, 
where  necessary,  between  Saint  John-s  and  Rouse's  Point,  on  Lake  Champlain,  a  dis- 
tance of  22  miles;  to  adopt  the  present  channel  through  that  lake  to  Whitehall,  111 
miles  in  length;  to  construct  a  new  ship-canal  from  Whitehall  to  Fort  Edward,  24.13 
miles  long;  and  to  slack-water  the  Hudson  River  thence  to  Troy,  a  distance  of  39.6 
miles;  making  the  entire  distance  from  the  Saint  Lawrence  River,  by  the  proposed 
route,  to  tide-water  at  Troy,  229.43  miles. 

This  distance  may  be  divided  as  follows : 

MUm 

Canal  navigation 56. 63 

River  navigation 61.80 

Lake  navigation 111.00 

Total 229.43 

Your  instructions  not  contomplatiug  a  regular  survey  of  the  proposed  route,  I  have 
relied  for  the  data  on  which  my  estimates  are  based  on  a  personal  reconnaissance  of 
the  entire  line,  and  on  maps,  plans,  and  reports  of  surveys  previously  made,  together 
with  the  results  of  a  preliminary  survey  oi  the  line  between  Whitehall  and  Fort  Ed- 
ward, made  uuder  wy  direction,  during  the  mouths  of  September  and  October  last. 

In  this  report  I  propose  to  divide  the  subject  into  four  parts,  discussing  each  division 
under  its  proper  head,  and  submitting  estimates  of  the  cost  of  each  part  of  the  work 
separately,  to  wit : 

MUes. 

1.  The  Canada  division,  from  Saint  Lawrence  to  Lake  Champlain 54. 50 

2.  The  Champlain  division,  from  Rouse's  Point  to  Whitehall 111.  00 

3.  The  Canal  division,  from  Whitehall  to  Fort  Ed w  ard 24. 13 

4.  The  Hudson  River  division,  from  Fort  Edward  to  Troy 39.80 

CANADA  DIVISION. 

As  this  division  lies  without  the  jurisdiction  of  the  United  States  it  is  not  expected 
that  I  should,  myself,  make  any  estimates  as  to  the  cost  of  its  construction.  A  descrip- 
tion of  the  rroposed  route,  together  with  an  estimate  of  cost,  as  furnished  by  the  presi- 
dent of  the  canal  company,  is  all  I  propose  to  submit  under  this  head. 

For  the  purpose  of  making  a  navigable  connection  between  the  Saint  Lawrence  River 
and  the  waters  of  Lake  Champlain,  a  company  with  the  Hon.  John  Young,  of  Mon- 
treal, as  president,  was  incorporated  by  special  act  of  the  Canadian  Parliament  in  1870, 
uuder  the  title  of  the  **  Caughnawaga  Ship-Canal  Company,"  with  a  capital  of  $1500,000, 
limited.  This  company  was  given  full  authority  to  construct  the  proposed  canal,  and 
to  enter  upon  and  enlarge  the  Chambly  Canal  to  the  desired  dimensions. 

Accurate  surveys  of  several  lines  proposed  for  this  canal  had  been  previously  mado 
by  Mr.  J.  B.  Mills,  a  distinguished  civil  engineer,  and  a  report  giving  his  opinion  of  the 
work,  as  well  as  his  estimates  of  its  cost,  was  submitted  to  the  Canadian  Government. 
After  carefnl  examination  by  several  eminent  civil  engineers,  his  survey  of  the  roato 
was  approved  and  adopted. 

The  domicile  of  the  company  being  at  Montreal,  I  visited  that  city  in  August  last  for 
the  purpose  of  obtaining  all  possible  data  with  respect  to  the  proposed  route.  Mr. 
Young,  the  president  of  the  company,  very  kindly  and  courteously  gave  me  such 
reports,  maps,  estimates,  4&c.,  as  he  was  able  to  furnish,  includiu|!;  a  map  and  profile  of 
the  route  as  surveyed  and  adopted,  together  with  much  interesting  and  valuable  ver- 
bal information,  and  also  assisted  me  in  a  thorough  reconnaissance  of  the  route  between 
Caughnawaga  and  Saint  John's. 

The  line  selected  by  Mr.  Mills  appears  to  have  been  well  located,  the  natural  fjrroa- 
tion  of  the  country  being  remarkably  adapted  to  the  purpose.  The  excavations  will 
be  comparatively  light  and  mostly  in  earth,  except  in  the  vicinity  of  the  Indian  village 
of  Caughnawaga,  wnere  some  rock-cutting  will  be  required. 

The  level  of  the  Saint  Lawrence  River  at  Caughnawaga  is  about  29  feet  below  that 
of  Lake  Champlain,  requiring  three  locks  to  attain  the  summit-level  of  the  canal. 
Two  of  these  are  located  near  the  river,  with  lifts  of  9  and  10  feet  respectively.  The 
third,  about  eight  and  one-half  miles  distant  from  the  river,  will  have  a  lift  of  10  feet. 
The  summit-level  thus  attained  is  carried  to  the  intersection  with  the  Chambly  Canal, 
and  thence  through  that  canal  to  the  Richelieu  River. 

Five  aqueducts,  two  water-weirs,  twenty  culverts,  and  twelve  bridges  will  be  re- 
quired on  this  line. 

The  prism  of  the  proposed  Caughnawaga  and  enlarged  Chambly  Canal  is  to  be  of  the 
same  dimensions  as  those  of  the  enlarged  Welland,  viz,  100  feet  wide  at  the  bottom, 
about  150  feet  in  width  at  surface  of  water,  and  13  feet  in  depth,  with  locks  270  feet 
by  45  by  12  feet  on  the  lower  miter-sills. 
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Mr.  MiIIm's  origiDal  estimate  was  based  on  the  dimeDsioos  of  the  existing  Saint  Law- 
rence canals,  viz,  locks  200  by  45  feet,  with  9  feet  on  the  miter-sills,  and  amounted  in 
the  aggregate  to  $1,814,408  (gold).  An  estimate,  recently  made  by  Walter  Shanley. 
esq.,  an  eminent  civil  engineer,  at  the  request  of  the  Hon.  John  Young,  president  of 
the  company,  and  kindly  forwarded  to  me  by  the  latter,  makes  the  amount  required 
for  the  construction  of  the  canal  and  the  enlargement  of  the  Chambly  to  Saint  John's, 
$5,500,000  (gold).  The  excess  of  this  estimate  over  that  made  by  Mr.  Mills  is  due  to 
the  enlarged  dimensions  of  the  proposed  canals,  as  well  as  to  the  increased  cost  of  labor 
and  materials  at  the  present  time  over  that  rnling  in  the  year  184c^,  the  date  of  Mr. 
Mills's  report. 

Some  slight  dredging  will  be  required  between  Saint  John's  and  Lake  Champlain, 
which,  as  estimated  l>y  Mr.  Young,  will  cost  about  $35,000,  making  the  total  cost  of  the 
Canada  division  $5,535,000  (gold). 

LAKE  CHAMPLAIN   DIVISION. 

0(i  this  division,  viz,  from  Rouse's  Point  to  Wiiitehall,  the  termipns  of  the  present 
Champlain  Canal,  the  route  will  follow  the  natural  channel  through  which,  it  is 
believed,  a  depth  of  not  less  than  12  feet  water  can  be  found.  I  have  not  been  able  to 
obtain  accurate  soundings  through  the  entire  length  of  this  chaunel  from  any  avail- 
able sources  of  information.  The  charts  published  by  the  United  States  Coast  Survey 
Department  give  an  ample  depth  of  water,  so  far  as  they  have  been  furnished.  The 
.soundings  in  the  basin  at  Whitehall,  the  head  of  the  lake,  give  12  feet  water,  and  pro- 
pellers of  that  draught  have  passed  through  the  lake  the  past  season,  and  arrived  at 
the  Whitehall  pier.  Should  an  increased  depth  of  water  be  required  in  any  portion  of 
the  lake-channel,  it  can  be  had  at  comparatively  slight  expense  by  dredging. 

The  Caughnawaga  Canal  will  depend  upon  Lake  Champlain  for  its  water-supply, 
which  will  be  ample  for  all  the  requirements  for  lockage,  evaporation,  leakage,  «&c. 

This  lake  is  fed  on  the  west  by  the  Saranao,  Au  Sable,  Chazy,  and  Bouquet  Rivers, 
and  by  Lake  George ;  the  latter  being  about  thirty-six  miles  in  length,  with  a  maxi- 
mnm  width  of  about  three  miles,  and  an  elevation  above  the  level  of  Lake  Champlain 
of  158  feet.  The  affluents  on  the  east  are  Orter  Creek,  Missisque,  La  Morelle,  and 
Onion  Rivers.  On  the  south  it  is  now  fed  by  Wood  Creek ;  but  on  the  completion  of 
the  proposed  canal  it  will  have,  in  addition,  a  portion  of  the  water  from  the  summit* 
leyel,  supplied  from  the  headwaters  of  the  Hudson,  which  alone  would  be  sufficient 
for  the  demands  for  lockage  and  leakage  in  the  Caughnawaga.  The  volume  received 
from  Lake  George  and  the  other  affluents  will  be  largely  in  excess  of  the  amount 
reqnired  to  cover  evaporation,  &^.,  of  both  the  lake  and  the  canal. 

CANAL  DIVISION. 

At  Whitehall  commences  the  improvement  proper  of  that  portion  of  the  route  lying 
within  the  boundaries  of  the  United  States.  From  this  point  to  Fort  Edward,  a  dis- 
tance of  24.13  miles,  it  is  proposed  to  construct  a  new  canal  in  connection  with  the 
improvement  of  the  navigation  of  a  portion  of  Wood  Ci^eek. 

On  my  first  reconnaissance  between  these  two  points,  my  attention  was  particularly 
directed  to  the  condition  and  capabilities  of  the  present  Champlain  Canal,  with  a  view 
to  its  enlargement.  A  careful  and  thorough  examination  of  this  canal,  throughout  its 
entire  length,  satisfied  me  that  to  make  it  conform  to  the  requirements  of  a  ship-canal 
would  involve  many  changes  in  its  alignment,  as  well  as  in  its  depth  and  width,  to 
enable  it  to  pass  vessels  drawing  12  feet  water.  Its  summit-level  also  was  apparently 
from  10  to  15  feet  higher  than  it  should  have  been,  if  properly  located,  necessitating 
an  extra  lockage  up  and  down.  A  further  reconnaissance  suggested  that  a  better  line 
farther  to  the  east,  following  the  valleys  of  Wood  and  Little  Wood  Creeks,  might  be 
found,  provided  that  the  natural  summit  between  these  two  streams  was  not  too  high 
for  the  purpose.  This  could  be  determined  only  by  au  instrumental  survey  ;  and  not 
being  prepared  to  make  such  an  examination  at  the  time,  I  thankfully  accepted  the 
offer  of  Mr.  A  Barkley,  canal  commissioner,  that  he  would  have  a  preliminary  line  run 
by  one  of  his  assistants,  and  would  furnish  me  with  a  map  and  profile  of  th^  same. 
This  duty,  with  consent  of  the  State  engineer,  Mr.  Sweet,  was  very  satisfactorily  per- 
formed by  Mr.  G.  Thomas  Hall,  civil  engineer,  under  my  directions. 

The  result  of  this  survey  shows  that  the  natural  summit  between  the  two  creekn 
mentioned  is  145  feet  aliove  tide-water,  or  49  feet  above  Lake  Champlain,  and  29  feet 
above  the  Hudson  River,  at  Fort  Edward. 

By  making  the  summit-level  of  the  new  canal  135  feet  above  tide,  it  will  be  12  feet 
lower  than  that  of  the  Champlain  Canal,  and  it  can  be  attained  by  means  of  three 
locks,  from  the  level  of  Lake  Champlain,  of  15,  12,  and  12  feet  lift,  respectively.  The 
descent  to  the  level  of  the  Hudson  will  be  made  by  one  lock  of  17  feet  lift. 

The  deepest  excavation  for  the  bottoni  of  the  canal  at  the  summit  will  be  23  feet,  or 
for  the  tow-path  and  berme-bank,  6  feet. 
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Accordingly  I  abandoned  the  idea  of  enlarging  the  present  Cham]>lain  Canal,  and 
decided  on  recommending  the  couBtruction  of  a  new  one  in  the  valleys  of  these  two 
creeks^  making  use  of  the  creeks  themselves  for  slack-water  navigation  where  feasible. 

LOCATION  OF  THE  CANAL. 

In  making  the  location  and  estimate  on  this  division,  I  was  compelled  to  depend 
principally  on  the  map  and  center-line  profile  made  by  Mr.  Hall,  aided  by  personal 
knowledge  of  the  nature  and  characteristics  of  the  country,  gained  by  my  reconnais- 
sances of  the  route. 

In  locating,  I  have  not  confined  the  ali$(nment  strictly  to  the  preliminary  line  run, 
as  the  general  features  of  the  country  permit  a  change  within  certain  limits,  without 
greatly  varying  the  amounts  of  excavation  required.  While  the  estimates  are  suffi- 
ciently accurate  for  an  approximate  location,  a  regular  survey  of  the  entire  line  will 
be  required  to  determine  the  aligumcnt,  as  well  as  the  j>osition  of  the  locks,  weirs,  Slc, 
The  creeks  should  also  be  gauged  at  different  stages  of  water,  from  the  lowest  to  the 
highest,  that  their.capacities  may  be  accurately  determined. 

With  these  remarks,  I  proceed  to  describe  the  canal  as  approximately  located. 

Commencing  at  Whitehall,  a  lock  of  tbe  dimensions  adopted  for  this  improvement, 
with  a  lift  of  15  feet,  will  be  constructed  on  the  site  of  tbe  three  combined  locks  of  the 
Champlain  Canal.  In  connection  with  the  lock,  a  dam  12;')  feet  in  length  is  to  be  built, 
extending  to  the  east  bank  of  Wood  Creek,  its  crest  being  15  feet  above  the  level  of 
Lake  ChampUin. 

This  dam  will  give  tbe  required  level  to  lock  No.  14,  a  distan<'e  of  3.83  miles.  A  ver- 
tical wall,  extending  from  the  upper  end  of  the  west  wing-wall  of  the  lock  to  the  first 
cut-off  in  Wood  Creek,  will  limit  the  basin  or  harbor  of  Whitehall  on  that  side,  and 
will  afford  easy  access  to  the  lock. 

From  the  upper  end  of  this  verti<'al  wall, -the  line  will  cut  off  a  long  bend  in  the  creek. 
Thence,  after  followingthe  creek  for  a  few  hundred  feet,  a  cut  will  be  made  across  the 
next  long  bend,  and  thenee  the  line  will  follow  the  channel  to  near  the  mouth  of  Green- 
ville River,  the  waters  of  which  will  be  utilized  to  supply  in  part  the  requirements  of 
lock  No.  15  at  Whitehall. 

Thence  the  line  follows  the  general  direction  of  the  channel,  cutting  off  projecting 
points  where  necessary,  to  the  cut-off  on  which  lock  No.  14  is  located.  A  lift  of  12  feet 
at  this  lock  will  raise  the  canal  to  the  next  level,  which  is  continued,  following  the 
channel  of  the  creek  as  closely  as  practicable,  a  distance  of  5.55  miles,  to  lock  No.  13.  A 
lift  of  12  feet  at  this  loi-k  brings  the  canal  to  its  summit-level,  which  is  continued  to 
lock  No.  12  at  Fort  Edward. 

At  a  poit  near  Smith's  Basin,  the  line  leaves  Wood  Creek,  crossing  the  natural  sum- 
mit to  Little  Wood  Creek,  and  entering  the  latter  at  a  point  about  three  and  one-half 
miles  from  the  former.  Thence  it  follows  the  channel  of  Little  Wood  Creek,  as  closely 
as  practicable,  to  Fort  Edward. 

PRISM. 

The  prii^m  of  the  canal  will  be  ICO  feet  in  width  at  bottom,  aliout  150  feet  wide  at  the 
surface,  with  13  feet  depth  of  water.  Side  slopes  in  earth-excavation  of  two  horizontal 
to  one  vertical;  in  rock-cutting  an  inclination  of  one  fonrth  to  one.  Tow-path  and 
berme-banks,  4  feet  above  tbe  surface-level,  15  feet  in  width  each,  with  a  fall  to  the 
rear  of  1  foot.  Exterior  slopes  the  same  as  those  of  the  interior.  In  embankments,  a 
puddle-wall  3  feet  in  thickness  will  be  carried  up  at  the  same  time  the  banks  are  formed, 
extending  at  least  1  foot  above  the  surface  of  water  in  the  canal  and  from  2  to  3  feet 
below  the  natural  surface  of  the  ground,  the  depth  depending  upon  the  nature  of  the 
soil. 

•  DAMS. 

One  dam  is  to  be  constructed  at  Whitehall,  125  feet  long,  and  about  20  feet  high.  It 
will  be  similar  in  construction  to  those  proposed  for  the  Hudson  River  division,  the 
details  of  which  are  given  under  the  appropriate  head. 

LOCKS. 

The  locks  are  to  be  270  feet  between  the  gate-quoins,  and  45  feet  in  width  between 
the  side  walls  at  the  level  of  the  lower  flow-line.  They  are  to  be  constructed  of  dressed 
stone  masonry,  laid  throughout  in  hydraulic-cement  mortar. 

Fonndation-timbers  in  earth,  to  be  of  hemlock  timber  12  inches  square,  to  reach 
across  the  lock-pit  from  out  to  out  of  walls  to  be  placed  1  foot  apart  except  at  the 
miter-sill  platforms,  wherethey  will  be  laid  solid.  The  spaces  between  the  timbers  to 
be  filled  with  concrete. 

Two  ranges  of  mud-sills,  12  inches  by  12,  will  also  be  placed  longitudinally  under 
each  of  the  side  walls. 
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Tbe  miter-sill  platform  to  be  made  of  timber  12  inches  square,  well  jointed  and 
seoored  with  wroagbt-iron  screw-bolts  1|  incbes  in  diameter. 

Five  paddle-trencbes,  for  the  reception  of  the  sheet-pilinj^,  will  be  laid  across  the 
foundation. 

The  flooring  will  consist  of  two  courses  of  pine  plank,  the  lower  3  incbes  thick,  to 
cover  tbe  entire  foundation-timbers;  the  upper  2  incbes  thick,  to  be  laid  between  tbe 
side  walls  of  the  chamber  and  at  tbe  ends  of  the  lock ;  to  be  jointed  with  a  plane  and 
wedged  up  so  as  to  make  water-tight  joints. 

The  miter-sills  to  be  of  white  oak,  properly  pqnared  and  dressed  with  a  plane. 

In  rock -cutting  tbe  foundation- timbers  will  extend  only  across  the  chamber,  and  1 
foot  under  the  side  walls  at  each  end ;  the  wall  being  well  bedded  on  concrete.  In 
place  of  puddle-trenches  and  sheeting-piles,  stop-waters  of  timber,  12  inches  wide,  will 
be  substituted. 

MoMnry. — The  chamber  walls  are  to  be  10  feet  wide  at  bottom,  with  counterforts  in 
rear  (except  in  rock  cuts),  projticting  3  feet;  6  feet  long  in  line  of  wall  and  about  6 
feet  apart.  In  rock-cutting,  tbe  space  betweeu  tbe  back  of  tbe  walls  and  the  face  of 
the  rock  to  be  well  filled  with  concrete,  carried  up  at  the  same  time  with  the  walls. 

Tbe  recesses  are  to  be  2  feet  8  inches  deep  at  tbe  top,  and  the  walls  11  feet  wide  at 
the  bottom,  carried  up  plumb.  Tbe  chamber  and  wing  walls  to  have  a  batter  of  1  in 
24,  and  as  a  general  thing  carried  up  2  feet  above  the  level  of  the  upper  reach. 

There  are  to  be  eight  chain- wells  or  man-boles;  tbe  welU  2  feet  square  inside,  the 
bottom  to  slope  toward  the  lock,  to  prevent  tbe  gate-chain,  when  slack,  from  lodging 
in  them. 

Breast-walls. — ^Tbe  breast-walls,  about  7  feet  wide  at  bottom  and  3  feet  at  top,  to  be 
•carried  up  to  within  6  inches  of  tbe  bottom  of  tbe  upper  reach ;  to  be  constructed  of 
rubble-masonry  and  suitably  coped. 

LUCK-GATES. 

Tbe  gates  are  to  be  of  solid  timber,  oak  and  pine,  made  to  move  on  a  pivot  and 
socket,  and  upon  a  oast-iron  adjustable  toe-roller,  running  on  an  iron  traverse-circle 
and  moved  by  chains  and  winches.  At  top  they  are  to  be  held  in  place  by  the  usual 
wrought-iron  collar  arrangement. 

The  timber  is  to  be  24  inches  thick  at  bottom,  and  20  at  top.  Tbe  top  and  bottom 
bars,  the  bar  forming  the  top  of  the  valve  opening,  and  intermediate  bars,  varying  in 
number  with  the  height  of  the  gates,  to  be  of  oak,  tbe  remainder  of  pine ;  so  laid  as  to 
make  water-tight  joints.  To  be  secured  at  every  point  by  water-tight  dowels,  and 
with  wrought-iron  bolts  2  inches  in  diameter,  extending  throngh  from  top  to  bottom. 

The  gates  will  also  be  strengthened  by  means  of  white-oak  binders,  one  ou  each  side 
at  both  ends,  and  by  horizontal  fenders  of  oak. 

Sluice-gates. — In  each  of  the  openings  between  the  lower  bars,  which  are  2  feet  ^ 
inches  in  depth  by  8  feet  9  incbes  in  length,  will  the  placed  in  iron  sluice-gates,  work- 
ing on  a  horizontal  central  shaft,  and  moving  by  a  lifting-screw. 

REGULATING-WEIRS. 

Regulating-weirs,  in  connection  with  locks  Nos.  12, 13,  and  14,  will  be  constructed  in 
conformity  to  tbe  general  plan  of  weir  herewith  submitted ;  the  masonry  to  be  of  the 
same  quality  as  that  of  the  locks. 

At  lock  No.  15  (Whitehall),  no  weir  has  been  provided  for  in  my  estimates.  It  is 
supposed  that  the  dam,  with  a  crest  of  125  feet  in  length,  will,  in  connection  with  the 
lock-slnices,  be  sufficient  to  provide  for  all  the  water  in  case  of  a  flood  in  Wood  Creek. 
The  walls  of  the  lock  are  to  be  carried  np  above  flood-height,  or  about  8  feet  above  the 
eiest  of  the  dam. 

I  have  nor.  been  able  to  obtain  any  data  f^m  which  to  calculate  the  volume  of  water 
carried  by  Wood  Creek  and  Greenville  River,  in  the  season  of  freshets;  but  from  the 
great  increase  in  capacity  to  be  given  to  the  stream  by  the  proposed  improvements,  I 
am  of  the  opinion  that  tbe  means  now  provided  will  be  ample  to  prevent  overflow. 

Whenever  a  regular  survey  shall  be  made  of  this  line,  the  flow  of  these  streams 
will  be  determined,  and  if  then  proved  necessary,  a  regulating- weir  can  be  placed  at 
or  near  the  west  side  of  the  lock  in  question,  with  a  culvert  debouching  into  the  basin 
below. 

BRIIKIES. 

Fifteen  bridges  will  be  required  on  this  division,  all  but  one  of  which  must  be  swung 
or  pivot  bridges.  Of  these,  two  will  be  for  single-track  railroads,  viz, one  for  the  Rut- 
land Railroad,  at  Whitehall,  and  one  for  a  branch  of  the  Rensselaer  and  Saratoga  Rail  - 
road  at  Smith's  Basin. 

The  spans  of  all  the  pivot-bridges  will  be  190  feet,  carried  10  feet  in  the  clear  above 
tbe  level  of  the  tow-path. 
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The  center  pier  will  be  circular,  leaving  a  clear  water-way  of  65  feet  on  each  aide.  It 
will  be  laid,  except  where  the  bottom  is  rock,  on  a  timber  and  concrete  foundation, 
with  snitable  piling,  and  carried  np  with  conrsed  masonry,  laid  in  hydra alic-cement 
mortar;  the  top  to  be  properly  coped  with  ashlar  not  less  than  15  inches  in  thickness, 
and  provided  with  a  pivot-stone  not  less  than  6  feet  sqnare  and  2  feet  depth  of  bed. 
On  rock-bottom,  the  bottom  of  the  wall  will  be  bedded  on  concrete. 

The  abatment  walls  to  be  of  similar  class  of  masonrv,  and  laid  where  necessary  on 
timber  and  plank  foundations. 

The  highway  bridges  will  have  a  roadway  of  20  feet,  and  the  tow-path  and  road- 
bridge  the  same  width,  with  a  span  of  75  feet. 

The  superstructure,  in  all  cases,  to  be  of  iron. 

PROPERTY  DAMAGES. 

This  item  of  estimate  is  comparatively  small.  No  town  property  of  any  great  value 
will  be  taken,  except  at  Whitehall,  where  the  requirements  of  lock  No.  15  will  render 
the  purchase  and  removal  of  a  block  of  buildings  necessary.  A  careful  valuation  has 
been  made  of  these  buildings,  and  the  amount  thereof,  viz,  $65,000,  given  in  the 
estimate.  Two  buildings  will  be  removed  at  Fort  Edward,  at  an  estimated  expense  of 
$1,500.  A  portion  of  the  land  required  belongs  to  the  State  of  New  Yoi  k ;  the  remainder 
has  been  valued  at  from  $100  to  $500  per  acre. 

FORT  EDWARD   DAM   AXD   FEEDER. 

It  was  my  first  intention  to  supply  the  summit-level  of  this  canal  through  the  present 
Glen's  Falls  feeder;  but,  on  examination,  the  locks,  sluices,  and  pi  ism  of  the  feeder, 
which  is  twelve  miles  in  length,  were  found  to  bo  inadequate  for  the  purpose.  To 
render  this  feeder  available,  it  would  be  necessary  to  enlarge  the  sluices  m  the  bulkhead 
of  the  dam  at  Glen's  Falls,  to  construct  new  regulating- wires  and  sluices  around 
thirteen  locks,  and  to  widen  and  deepen  the  prism  for  a  distance  of  twelve  miles, 
which,  with  weir  and  sluice  to  connect  with  the  new  canal,  it  is  estimated  would 
cost  $1,106,108. 

The  Champlain  Canal,  it  appears,  was  originally  supplied  through  the  Fort  Edward 
feeder,  of  about  4,300  feet  in  length,  the  water  of  the  Hudson  ueing  raised  to  the 
desired  level  by  a  dam  about  30  feet  in  height  and  900  in  length.  Since  the  construc- 
tion of  the  Glen's  Fall  feeder,  an  ample  supply  for  the  wants  of  the  canal  being  ob- 
tained through  that  channel,  the  Fort  Edward  dam  and  feeder  appears  to  have  been 
used  for  private  purposes. 

I  propose,  therefore,  to  build  a  new  dam,  at  or  near  the  site  of  the  present  one,  to  a 

S roper  height ;  and,  while  making  use  of  the  full  capacity  of  the  Glen's  Falls  feeder,  to 
ring  the  additional  quantity  of  water  required  through  this  old  feeder  to  a  regulating- 
weir  near  the  lock  at  its  junction  with  the  Champlain  Canal ;  this  weir  to  be  of  suffi- 
cient capacity  to  pass  the  supply  from  both  feeders  into  the  next  level  of  the  Cham- 
plain Canal,  a  fall  of  10  leet,  and  from  thence  using  the  present  canal  to  its 
connection  with  the  new  canal,  giving  the  bottom  of  the  latter  a  fall  of  1  foot  per  mile, 
and,  passing  over  a  breast-wall,  entering  a  chamber  at  the  side  of  the  canal ;  the 
chamber  to  be  100  feet  long,  85  feet  wide,  and  its  bottom  at  the  same  level  as  that  of 
the  canal. 

This  dam  and  feeder,  including  new  vertical  walls,  and  repairs  to  guard-lock  and 
canal,  and  including  also  property  damages,  it  is  estimated  will  cost  $319,978.80. 

As  above  remarked,  this  feeder  was  originally  constructed  to  supply  the  Champlain 
Canal,  which  is  10  feet  above  the  level  I  intended  to  use  for  the  purpose.  I  have  no 
doubt  but  that  a  dam  of  10  feet  less  height,  with  a  connecting  feeder  of  2,500  feet  in 
length,  could  be  constructed  for  much  less  than  the  above  estimate. 

A  survey  of  the  ground  can  alone  determine  this  (luestion;  and  none  having  been 
made  with  a  view  to  such  a  location,  I  am  constrained  to  make  my  estimate  on  the 
line  of  the  orignal  feeder. 

WATER-SUPPLY. 

The  water-supply  of  the  canal  is  from  the  Hudson  River  and  from  Wood  Creek. 
That  from  the  latter,  as  given  by  McElroy,  is  small  in  comparison  with  the  amount 
required.  In  the  conditions  now  existing  the  supply  from  this  creek  is  less  than  it  will 
be  when  the  affluents  are  all  brought  in  on  the  new  levels  assumed.  In  my  estimate, 
however,  I  depend  only  on  the  quantity  as  given  by  him  for  the  Wood  Creek  quota, 
and  obtain  the  remainder  from  the  Hudson. 

In  estimating  the  requirements  of  the  canal,  I  have  provided  for  one  hundred  lock- 
ages per  day,  for  a  period  of  two  hundred  and  twenty  days.  The  locks  at  the  summit 
are  of  17  and  12  feet  lift  respectively.  It  is  assumed  that  the  lockage  through  the 
12-foot  lock,  with  leakages,  and  the  additional  supply  obtained  from  Wood  Creek  below 
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this  lock,  and  from  Greenville  River,  will  be  ample  for  the  reqnirementsof  lock  N^  15, 
which  ha^  a  life  of  15-  feet. 
We  will  then  have — 

Cabio  feet. 

270  X  45.7  X  17  =  209,76:r  X  100  = 20,976,300 

270  X  45.5  X  12  =  147,45M)'  X  100  = 14,742,000 


Cnbic  feet  per  day  for  lockages 35, 718, 300 

Evaporation,  filtration,  and  leakage 21,401,494 

Total  required  daily 57,119,794 

Total  required  per  minute 39, 66H 

For  the  season,  57,119,794  X  220  =  12,566,:J54,()80  cnbic  feet. 

To  meet  this  demand  we  have — 

Quota  of  Wood  Creek per  minute 6, 671 

Quota  of  Glen's  Falls  feeder,  per  State  engineer's  report. per  minute. 23, 375 

Less  evaporation  and  filtration per  minute.      660 

22,715 

Quota  of  Fort  Edward  feeder per  minute 10,280 

Or  toUl  per  minute 39.666 

The  present  capacity  of  the  Hudson  River  to  supply  this  amount  is  believed  to  be 
ample.  It  could  be  much  increased  by  a  proper  system  of  dams  and  reservoirs  at  the 
headwaters  of  that  river,  to  retain  the  water  till  required,  and  at  the  same  time  pre- 
vent the  occurrence  of  the  usual  freshets  in  that  river. 

But  beyond  this,  a  large  additional  supply  can  be  obtained  by  diverting  the  water 
that  DOW  flows  into  the  Saint  Lawrence  River. 

A  careful  survey  of  this  region  has  recently  been  made  by  Professor  Benedict,  and  an 
estimate  made  of  the  additional  quantity  of  water  obtainable  by  a  system  of  dams  and 
lake-reservoirs. 

The  amount  of  water  that  can  be  thus  supplied  over  and  above  that  which  now 
flows  into  the  headwaters  of  the  Hudson  is,  as  estimat-ed  by  Professor  Benedict, 
60,588,000  cubic  feet  per  day  for  220  days,  equal  to  13,329,360,000  cubic  feet,  which 
extra  supply  would  be  more  than  the  total  amount  required  for  the  new  canal,  to  wit : 

Cnbio  feet. 

Extra  supply,  per  Professor  Benedict 13,329,360,000 

Amount  required 12,566,354,680 


An  excess  of 763,005,320 

The  construction  of  this  canal  as  located  will,  of  course,  destroy  the  present  Cham- 
plain  Canal  between  Whitehall  and  Fort  Edward,  except  the  portion  to  be  used  as  a 
feeder.  To  prevent  the  flow  of  water  received  through  the  Glen's  Falls  feeder  from 
passing  along  the  level  northerly  of  its  junction  with  the  Champlaiu  Canal,  an  em- 
bankment is  provided  for  in  the  estimates. 

Boats  navigating  the  Glen's  Falls  feeder  can  make  connection  with  the  Hudson 
River  through  the  old  canal  formerly  used  for  that  purpose.  The  looks  and  prism 
of  this  old  branch  would  probably  require  considerable  outlay  to  render  them  navi- 
gable. 

A  large  amount  of  business  is  done  on  this  feeder,  and  means  should  be  provided  to 
give  it  an  outlet  to  the  river. 

The  aggregate  amount  of  estimate  for  the  canal-division,  including  Fort  Edward  dam 
and  feeder,  is  $3,776,999.10. 

Estimates  in  detail  are  herewith  submitted. 

HUDSON   RIVER   DIVISION. 

This  division,  extending  from  Fort  Edward  to  Troy,  it  is  proposed  to  render  naviga- 
ble for  vessels  of  12  feet  draught  by  means  of  a  series  of  dams  and  locks  and  by  excava- 
tions in  the  channel  of  the  river  where  required. 

For  the  data  on  which  my  estimate  is  based  for  this  portion  of  the  route,  I  am 
indebted  to  the  courtesy  of  the  State  engineer,  Mr.  Sweet,  and  his  assistants,  who  have 

fiven  me  frequent  opportunities  to  examine  the  maps  and  records  of  the  office,  and 
ave  loaned  for  my  use  such  maps  as  I  deemed  would  be  of  assistance  to  me  in  prepar- 
ing my  plans,  and  have  also  permitt^'d  me  to  make  tracings  of  such  maps  as  I  desired, 
that  could  not  be  spared  from  the  office. 

Among  the  documents  received  from  the  State  engineer's  office  is  a  very  full  and 
able  report  of  S.  McElroy,  esq.,  C.  E.,  with  accompanying  maps  and  profiles,  of  a  sur- 
vey made  by  him  in  1866,  and  submitted  to  the  canal  board.  New  York  State  canals, 
in  February^  1867,  by  J.  P.  Goodsell,  State  engineer  and  surveyor. 
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Tlys  survey  was  authorized  by  the  State  legislature  for  the  purpose  of  determining 
the  practicability  of  making  the  Hudson  River  navigable  between  Troy  and  Fort  Ed- 
ward, with  locks  225  feet  long  and  25  feet  wide,  and  with  stone  dams.  A  channel  8 
feet  in  depth  and  200  feet  in  width  was  also  contemplated. 

The  report  and  maps  give  evidence  of  an  elaborate  and  accnrate  survey.  The  river 
was  triangulated  the  entire  distance ;  freqnent  cross-sections  and  soundings  made,  and 
levels  with  check  levels  taken.  The  dams  and  locks  were  located,  and  the  channel,  of 
8  feet  in  depth,  defined. 

I  have  availed  myself  fully  of  the  valuable  information  contained  in  the  reported 
results  of  this  survey,  and  in  locating  the  dams  have,  as  a  general  thing,  given  them 
the  same  height  and  position  as  contemplated  by  Mr.  McElroy. 

In  view  of  the  large  amount  of  rock-excavation  required  in  the  channel,  I  was  in 
hopes  that  it  might  be  diminished  in  some  degree  by  giving  an  increased  height  to  the 
dams,  and  by  that  means  raising  the  surface-level  of  the  pools.  A  study  of  the  subject, 
aided  by  a  reconnaissance  of  the  entire  length  of  the  route,  showed  conclusively  that 
no  additional  height  could  be  given  without  increasing  the  overflow  of  the  banks  to 
such  a  degree  that  long  and  costly  levees  would  be  required  for  protection.  I  have, 
therefore  adopted  his  proposed  levels,  and  have  estimated  for  excavation  accordingly. 

DAMS. 

The  number  of  dams  in  this  division  will  be  eleven,  not  including  the  breast-dams 
with  an  aggregate  lift  of  116  feet. 

The  following  tiible  exhibits  their  number,  height,  level  above  low-tide,  and  length 
of  reaches: 

Dams  and  locks. 


Number. 


1 

a 

3 

4 

Breast 

5 

Breast 
6 


Feet 
14.25 
9.00 

aso 

18.50 


Breast  (a) . 
Breast  (b)  . 
Breast  (e)]. 

8 

» 

10 

11 

Lock  13... 


6.75 


10.25 
17.00 


4.00 

6.00 

12.00 

15.75 


tie 

Q 
9 

hi 


Feet. 

1,100 
6H0 
567 
210 
700 
700 
320 

1,000 
220 
:)30 
280 
980 
550 
550 
846 
670 
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• 

00 

• 
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• 

sS 
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§5 

2-^ 

o 

.c 

OS 

O 

Feet. 

MUet. 

Miles. 

14.25 

23.25 

5.92 

5.92 

31.75 

1.96 

7.88 

44.00 

1.95 

9.83 

Remarks. 


44.00 
51.00 
51.00 
61.25 
78.25 
7^.25 
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On  rock-rift,  below  Mechanicsville. 
Near  Rowland's  paper-mill. 


At  StiUwater. 
Below  Schnylerville. 
Saratoga  Falls,  new  State  dam. 
At  Fort  Miller. 
At  Fort  Edward. 


LOCATION  OF   DAMS. 

The  location  and  heights  of  these  dams  were  determined,  in  part,  by  the  position  of 
the  natural  dams  of  slate-rock,  at  which,  in  low  water,  the  main  fall  of  the  river 
occurs,  and  over  which  the  current  flows  with  the  increased  velocity  due  to  the  fall  at 
those  points.  The  channel  between  these  natural  dams  is  of  nearly  uniform  width,  and 
is  comparatively  deep,  with  but  slight  declivity  of  surface. 

The  character  of  the  banks  was  also  considered,  so  that  the  least  damage  to  acyaoent 
property  by  overflow  would  be  obtained. 

With  one  exception,  viz,  that  of  dam  No.  9,  they  will  all  be  built  on  a  rook-fonoda- 
tion.  At  and  near  the  site  of  the  dam  last  mentioned,  at  the  head  of  the  longest  reach 
in  the  series,  the  bottom,  as  far  as  sounded,  is  composed  of  gravel,  and  the  estimat-e 
for  its  foundations  is  made  to  conform  to  the  character  of  the  bottom. 

The  State  dam  at  Troy  (No.  1),  recently  repaired,  is  in  good  condition,  and  will  only 
require  raising  about  2  feet  to  give  it  the  required  height  of  crest. 

I  propose,  also,  to  adopt  the  new  State  dam  (No.  10)  at  Saratoga  Falls,  as  bailt;  its 
location  and  level  agreeing  with  those  determined  upon  for  a  dam  in  that  vicinity. 

This  dam  has  recently  been  constructed  by  the  State,  is  of  coursed  stone,  witk  a 
heavy  coping,  and  will  answer  all  the  requirements  of  that  location. 

There  will  then  be  but  nine  dams  (not  including  the  breast-dams)  to  be  constiracted 
in  the  division. 
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PLAN  OF  DAMS. 

8  are  to  be  bnilt  of  heavy  conrsed  stone^  laid  in  hydraulic  cement-mortar, 
onndations  to  be  properly  prepared,  and  the  lower  course  of  stones  well  laid 
3.  An  ashlar  coping,  abont  8  feet  in  lens:th  and  2  feet  thick,  cut  with  a 
foot,  and  with  ronnded  edges,  will  be  weO  bolted  to  the  dam,  and  secnred 
ron  clamps  to  each  joint. 
;  will  have  a  batter  of  2  inches  to  the  foot  on  the  upper  side,  and  of  4  inches 

on  the  lower.  The  upper  slope,  of  broken  stone  and  brnsh,  to  have  a  de- 
'onr  horizontal  to  one  vertical.  A  plaol^  apron,  secured  to  heavy  erib-work 
be  shock  of  the  spill  of  the  dam.  The  apron  to  be  made  of  12  by  12  inches 
)r,  with  close  joints,  having  a  slope  of  4  to  1,  and  securely  fastened  to  the 
itndinal  top-timbers  of  the  crib,  extending  the  entire  length  of  the  dam. 
I  be  built  of  hemlock  and  oak  timber,  and  tilled  with  broken  stone. 
J  dam  on  gravel-foundation  (viz,  No.  9)  will  conform  in  structure  to  the 
ept  at  the  foundations.  Hemlock  timbers,  12  by  12  inches,  placed  1  foot 
spaces  filled  with  concrete,  and  the  whole  covered  with  pine-plank  securely 
nil  form  a  platform  for  the  base  of  the  superstructure.  In  addition,  three 
leet  piling,  of  hemlock-plank  4  inches  thick  and  6  feet  long,  will  be  driven 
avel ;  one  row  at  the  foot  of  the  upper  slope,  one  at  the  foot  of  the  upper 

wall,  and  one  at  the  lower  edge  of  the  crib-work.    They  will  be  secured  at 

spikes  to  a  stringer  1  foot  by  4  inches.    A  bed  of  concrete  1  foot  deep  will 
u  out  to  out  of  the  sheet-piling,*and  under  the  foundation-timbers, 
tments  to  the  dams  will  also  be  built  of  coursed  masonry,  rising  about  6  feet, 
to  location,  above  the  crest  of  the  dams,  and  coped  with  ashlar  4  feet  wide 

thick,  well  bolted  and  clamped. 

REACH-SLOPES. 

e  observed  that  in  the  schedule  of  dams  and  locks  above  given  the  level 
been  carried  through  the  respective  reaches  between  the  dams  without 
for  surface-slope.  In  the  pro61es  and  cross-sections  acoompauying  Mr.  McEl- 
b,  and  on  which  my  calculations  are  based,  the  same  has  been  done.  He 
I  best  to  estimate  on  the  extreme  height  for  dams  and  locks,  although  in 
B  remou,  or  slope,  will  be  duly  determined  and  allowed  for,  in  each  case,  be- 
nction." 

dopted  this  view  on  all  the  reaches  between  the  dams,  and  have  fixed  the 
0  opper  one  (No.  11)  at  116  feet  above  tide- water. 

L  of  the  surface  of  the  river  at  Fort  Edward  was  determined  by  Mr.  Hall  iu 
survey,  and  found  to  be  118  feet  above  tide,  which  level  I  have  assumed  in 
with  lock  No.  12.  The  slope  of  the  river,  thus  determined,  between  the 
vel  at  dam  No.  11  and  Fort  Edward,  a  distance  of  7.45  miles,  is  2  feet, 
ir  the  slope  in  the  other  reaches  is  accurately  determined,  the  decrease  in 
the  locks,  and,  in  consequence,  in  the  cost  of  their  construction,  can  be  as- 

LOCKS. 

A  of  the  adjacent  dams  will  determine  the  lifts  of  the  several  locks.  The 
proposed  will  be  17  feet;  the  lowest,  4  feet;  averaging  10.54  feet  each, 
eral  rule,  they  are  located  with  reference  to  facility  of  approach  from  the 
L  pier  and  guard  wall,  carried  up  to  the  same  height  as  that  of  the  lock- 
connect  them  with  the  shore.  A  pier-wall  of  similar  height,  and  10  feet  iu 
ifill  be  bnilt  between  the  back  of  the  lock'wall  and  the  eod  of  the  dam, 
rorking  platform  on  top  of  20  feet.    The  usnal  crib-arrangement  is  also 

lo,  1,  I  propose  to  locate  the  lock  at  it«  west  end,  leaving  the  present  sloop- 
MMt  end  untouched.  There  will  be  a  better  channel-a])proach  to  the  new 
ess  trouble  from  ice,  which,  I  am  informed,  always  tends  to  the  eastward 
loop-lock.  There  would  also  be  less  rock-excavation  required  below  the  lock 
tinuance  of  the  channel  to  Albany. 

bt  of  lock  and  guard  walls  of  lock  No.  1  will  be  carried  up  8.75  feet  above 
)st  of  the  dam,  to  provide  against  freshets  from  the  Mohawk  River.  That 
r  lock  and  guard-walls  will  be  4  feet  above  the  crests  of  the  respective 

»t  been  able  to  obtain  the  high- water  mark  at  these  locations ;  but  as  it  is 
)  provide  against  freshets  in  the  Hudson  by  means  of  a  system  of  dams  and 
it  its  headwaters,  I  have  assumed  that  by  the  time  this  improvement  is 
roviaion  against  floods  will  be  ficcomplished,  and  have  therefore  fixed  the 
be  locks  accordingly. 
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CONSTRUCTION. 

The  detailH  of  constructioD,  as  well  as  of  the  dimeosious  of  the  locks,  will  be  similar 
to  those  described  under  the  head  of  **  canal  division/' 

The  following  diagram  exhibits  connectedly  the  height  of  dams,  lengths  of  reaches, 
and  lifts  of  locks  from  Troy  to  dam  No.  11,  and  the  ascertained  slope  of  the  river- 
snrface  thence  to  Fort  Edward. 

REG  UIJITING- WEIRS. 

No  regulating- weirs  will  be  required  on  this  division ;  the  spill  of  the  several  dam* 
regulating  the  surface-levels. 

CHANNEL. 

The  estimates  herewith  are  based  on  an  assumed  channel  of  at  least  200  feet  in  width 
at  bottom,  with  13  feet  depth  of  water.  The  excavation  in  earth  to  be  made  by  dredg- 
ing; that  in  rock,  by  cutting  a  channel  of  the  above-named  width  at  bottom,  with 
side  slopes  one- fourth  to  one.  It  is  presumed  that  a  large  portion  of  this  rock,  which 
is  *'  a  slate,  with  sharp,  deep  fissures,  and  friable  quality ,''  can  be  removed  by  a  dredg- 
ing-machine  with  its  bucket  properly  armed  for  the  purpose.  I  have,  however,  *' given 
the  benefit  of  the  doubt,"  and  have  estimated  the  cost  of  removal  accordingly,  inclu- 
sive of  corter-damming,  if  required. 

PROPERTY-DAMAGES. 

The  amount  of  property-damages  will  be  small.  Protection-levees,  aggregating 
17,500  feet  in  length,  will  prevent  serious  overflows.  The  cost  of  land  for  this  pnri)ose 
is  considered,  together  with  that  of  the  sites  for  the  locks.  This,  with  mill-claims, 
riparian  damages.  &c.\  it  is  estimated,  will  amount  to  §100,000. 

KKIDGE-DRA>VS. 

An  estimate  is  made  for  bridge-draws  in  the  four  wooden  bridges  now  spanning  the 
river,  viz,  at  Saratoga  Falls,  Schuylerville,  Stillwater,  and  Waterford. 

The  aggregate  amount  of  estimates  for  the  Hudson  River  division  is  $7,375,917.16. 
Estimates  in  detail  are  herewith  submitted: 

CONCLUSION. 

In  this  my  report  on  the  **  enlarged  route  from  the  Saint  Lawreuce  River  to  Troy, 
on  the  Hudson  Kiver,'^  made  in  compliance  with  your  instructions  of  August  last,  I 
have  confined  myself  strictly  to  the  engineering  features  of  the  project.  In  coonec- 
tiou  therewith,  I  may  remark  that  the  route  selected  appears  to  be  the  natural  con- 
nection between  the  termini  referred  to,  viz,  the  Saint  Lawrence  River  and  Troy. 

The  Canada  division  requires  but  a  short  canal,  through  an  almost  level  plateau, 
admirably  adapted  to  the  purpose.  From  thence  to  Troy,  on  the  Hudson,  the  natural 
water-courses  are  followed,  with  but  one  intervening  summit  of  only  three  and  a  half 
miles  in  length,  and  of  remarkably  low  elevation.  The  water-supply  will  be  ample, 
and  the  facilities  for  the  construction  of  the  proposed  work  abundant. 

An  '^  enlarged  route''  can,  in  my  opinion,  be  obtained  on  this  line  at  the  estimated 
cost,  through  which  vessels  carrying  50,000  bushels  of  wheat,  or  other  freight  in  i»ro- 
portion,  can  freely  and  safely  navigate. 

Maps,  including  a  general  map  of  the  whole  route,  on  a  scale  of  two  miles  to  1  inch  ; 
maps  of  the  cansd  and  Hudson  River  division,  on  a  scale  of  500  feet  to  I  inch,  with 
general  plan  of  lock,  re|^ulating-weir,  &c.,  will  also  be  submitted. 

In  connection  with  this  improvement,  I  was  directed  by  you  in  October  last  to  make 
an  examination  and  to  submit  a  report  and  estimates  on  the  cost  of  connecting  the 
Hudson  River,  above  the  Troy  dam,  with  Albany,  via  the  Erie  Canal ;  the  latter  to  be 
enlarged  to  the  dimensions  of  those  of  the  proposed  new  canal. 

In  compliance  therewith,  I  have  the  houor  to  submit  the  following  supplementary 
report: 

SUPPLEMENTARY   REPORT. 

Id  accordance  with  your  instructions  of  October  23,  1874,  I  made  a  reconnaissance 
of  the  country  between  Cohoes  and  West  Troy,  for  the  purpose  of  determining  upon  the 
best  line  of  connection  between  the  Hudson  River,  above  Troy  dam,  and  the  Erie  Canal, 
and  also  extended  my  examination  thence  to  Albany,  with  view  to  the  enlargement  of 
the  said  canal. 

This  reconnaissance,  &c.,  satisfied  me  that  the  most  feasible  route  could  be  made 
through  the  old  Mohawk  River  and  basin  to  a  point  near  the  weigh-lock  at  West  Troy  ; 
thence  connecting  with  the  Erie  Canal  by  means  of  a  lock  of  such  lift  as  would  briug 
the  level  of  the  river  up  to  that  of  the  canal,  and  from  thence  widening  the  canal  ou 
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the  east  Hide  to  Albany.  The  results  of  a  survey  subsequeutly  made  under  your  direc- 
tion by  Mr.  W.  P.  Judsoo,  assistant  engineer,  confirmed  my  belief  as  to  the  feasibility 
of  this  route. 

The  estimates  herewith  submitted  are  based  upon  that  survey  for  the  Mohawk  River 
division,  and  upon  cross-sections  and  other  measurements  subsequently  made  by  Mr. 
Jadson,  and  on  maps,  &c.,  of  the  canal  for  the  Erie  Canal  division. 

I  propose  to  consider  the  proposed  line  under  two  heads : 

1.  The  Mohawk  River  division,  extending  from  the  Hudson  River  to  the  Erie  Canal, 
at  lo<-k  No.  1  (A). 

2.  The  Erie  Canal  division,  extending  from  lock  No.  1  (A)  to  tide-water  at  Albany. 

MOIIAWK-RIVER  DIVISION. 

The  mouth  of  the  branch  of  the  Mohawk  River,  which  it  is  proposed  to  utilize  in  this 
connection,  is  one  mile  above  the  Troy  dam,  or  dam  No.  I  ot  the  Hudson  River  divis- 
ion. The  width  of  the  old  bed  is  ample  for  the  purpose,  but  to  render  it  navigable  for 
vessels  of  12-feet  draught  both  heavy-rock-exoavation  and  a  large  amount  of  dredging 
will  be  required. 

The  surface- level  of  that  portion  of  the  river  now  called  the  "Banin,"  is  about  1*2 
inches  lower  than  the  proposed  level  of  the  Hudson  River  above  the  Troy  dam.  Two 
side-cat  locks  at  West  Troy  regulate  the  height  of  water  in  this  basin,  and  to  retain 
oar  proposed  level  it  will  be  necessary  to  raise  these  lock-walls,  together  with  the  pier 
and  vertical  walls  in  connection,  about  2  feet. 

The  channel  between  the  Hndson  River  and  the  proposed  lock  No.  1  (A)  is  to  be  ex- 
cavated to  a  depth  of  13  feet  below  the  assumed  level  (viz,  14.25  feet  above  tide- water) 
and  to  a  width  of  200  feet  at  bottom.  In  rock-cutting,  the  side  slopes  to  be  one-fourth 
to  one.  No  other  improvement  will  be  required  to  render  this  channel  navigable 
throughout  its  entire  length. 

Locks. 

The  level  of  the  Erie  Canal  at  the  proposed  point  of  connection  being  24.5  feet,  and 
that  of  the  new  channel  14.25  feet,  a  lock  of  10.25  feet  lift,  and  of  the  same  dimensions 
in  other  respects  as  those  already  considered,  will  be  required  to  connect  the  old  Mo- 
hawk wirh  the  canal  near  the  present  weigh-lock.  The  details  of  construction  will  bo 
the  same  as  those  of  the  locks  of  the  canal  division  heretofore  described. 

Bridges. 

Three  swing  or  pivot  bridges  will  be  required  on  this  division,  viz,  one  single-track 
railroad-bridge  at  the  crossing  of  the  Rensselaer  and  Saratoga  Railroad  near  the  mouth 
of  the  Mohawk ;  one  double-track  railroad-bridge,  at  the  crossing  of  the  New  York  Cen- 
tral and  the  Rensselaer  and  Saratoga  Railroads  near  the  weigh-lock ;  and  one  high- 
way-bridge at  the  site  of  the  present  dike.  They  will  be  all  of  the  same  span,  viz,  1^ 
feet,  and  with  iron  superstructures. 

Property-da  mages. 

The  property-damages  will  be  light  on  this  division,  most  of  the  land  to  be  taken 
belonging  to  the  State  of  New  York.    They  will  be  included  under  a  general  head. 

ERIE- CANAL  DIVISION. 

The  enlargement  of  the  Erie  Canal  to  Albany  to  the  required  dimensions,  including 
the  construction  of  the  required  bridges  and  culverts,  constitutes  the  amount  of  work 
to  be  done  on  this  division. 

It  is  proposed  to  widen  the  canal  on  the  east  side  by  removing  the  berme-bank  and 
by  excavating  the  prism  to  the  dimensions  hereinbefore  considered,  viz,  100  feet  wide 
on  the  bottom ;  slopes,  two  horizontal  to  one  vertical ;  depth  of  water,  13  feet.  Where 
vertical  walls  are  substituted  for  slopes,  the  width  on  the  bottom  will  be  increased  to 
124  feet ;  the  batter  of  the  walls  to  be  2  inches  to  1  foot. 

Vertical  walls  are  to  be  built  from  lock  No.  1(A)  through  West  Troy  and  Port  Schuy- 
ler to  near  the  southern  boundary  of  the  latter ;  and  from  the  foot  of  lock  No.  2,  near 
the  npper  end  of  the  lumber-district,  to  lock  No.  1,  at  Albany.  The  height  of  the  former 
to  be  4  feet  above  the  surface-water  of  the  canal ;  that  of  the  latter,  2  feet  above  the 
same  level ;  to  conform  to  the  general  height  of  the  ground  or  piers  through  the  lumber- 
district. 

Puddle-walls. — A  puddle-wall  is  to  be  carried  up  with  the  embankments.  It  will  be 
3  feet  in  width,  its  top  extending  1  foot  above  the  surface  of  water  in  the  canal,  its 
bottom  from  1  to  2  feel  below  the  natural  surface  of  the  ground,  depending  on  the 
character  of  the  soil. 
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Locks. 

Two  lock  are  to  be  built,  ooe  near  the  present  locks  No.  2,  of  tbe  Erie  Canal,  of  9.25 
feet  lift ;  tbe  other  near  locks  No.  1,  at  Albany,  of  15.25  feet  lift.  Their  dimensions  and 
details  of  construction  will  be  the  same  as  those  of  lock  No.  1,  (A). 

Lock  No.  2  will  be  located  near  the  east  lock  of  tbe  present  double  locks  No.  2 ;  its 
west  chamber- wall  to  be  about  20  feet  from  the  wall  of  tbe  west  lock.  Lock  No.  1  will 
]>a6s  diagonally  just  below  the  present  double  locks  at  Albany,  leaving  both  nndis- 
turbed. 

Begulating-weira. 

It  is  proposed  to  use  the  side-cut  locks  at  West  Troy,  the  remaining  lock,  No.  2.  and 
both  of  the  old  locks,  No.  1.  as  regulating-weirs. 

Bridges, 

There  are  now  twenty  road-bridges,  of  varions  widths,  spanning  tbe  Erie  Canal  on 
this  divibion.  These  must  be  replaced  by  swing  or  pivot  bridges,  of  lengths  corre- 
sponding to  the  increased  width  of  the  enlarged  canal. 

The  center  piers  are  to  be  circular,  and,  with  the  abutments,  will  be  constructed  of 
coursed  masonry.  Their  spans  to  be  either  190  or  165  feet,  depending  on  location.  Tbe 
superstructures  in  all  cases  will  be  iron. 

Culverts, 

Six  new  culverts,  in  place  of  those  now  in  use,  under  the  Erie,  on  this  division,  will 
be  required.  The  lengths  will  be  increased  to  meet  the  requirements  of  the  enlarged 
prism  ;  the  water-ways  to  be  of  the  same  dimensions  as  in  the  present  culverts. 

They  are  to  be  constructed  of  coursed  masonry,  laid  in  hydraulic-cement  mortar, 
backed  with  rubble.  The  foundations  to  be  of  12  by  12  inches  hemlock  timbers,  laid  1 
foot  apart,  covered  with  a  floor  of  pine  plank  3  inches  in  thickness ;  the  spaces  between 
the  wings  and  the  wat^er-way  to  have  an  additional  floor  of  i)ine  2  inches  thick,  and 
laid  so  as  to  break  joints. 

Properly-  da  m  ages. 

Although  but  a  narrow  strip  of  land  will  be  taken  in  making  this  enlargement,  tbe 
amount  of  property-damages  will  be  heavy,  from  tbe  fact  that  the  line  will  cut  many 
buildings  in  West  Troy,  Port  Schuyler,  &c.,  and  will  take  ofi*  the  ends  of  the  piers  iu 
the  Albany  lumber  district. 

A  personal  inspection  and  valuation  of  each  piece  of  property  aflected  along  the 
entire  route  having  been  recently  made  under  your  directions,  I  ain  enabled  from  tbe 
returns  to  submit  a  reliable  estimate  under  this  head. 

The  estimated  cost  of  this  division  is |1 ,  (>70, 754  58 

The  estimated  cost  of  Mohawk  River  division  is 568,210  64 

Estimates  in  detail  for  both  divisions  are  herewith  presented. 
Respectfully  submitted. 

C.  A.  FULLER, 

Assistant  Engineer. 
Maj.  J.  M.  Wilson, 

United  State**  Engineers. 
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NAVIGATION    OF   THE   MISSISSIPPI   RIVER. 


CHAMPLAIN  SHIP-CANAL  ROUTE. 

Biver  division,^  Estimate  for  locks. 


Quantities  and  items. 


11  locks,  bailing  and  draining; per  lock.. 

301  cubic  yards  excavation  of  earth per  cu.  yd. . 

75.560  cubic  yards  excavation  of  rook do 

83,483  cubic  yards  embankment do 

Itf,  1 23  cubic  yards  puddling.., do 

67,551  cubic  yards  lock-masonry '. do 

48,887  cubic  yards  rubble-masonry do 

11,935  cubic  yards  concrete do 

1,311,156  feet,  board-measore,  floor-timbers per  1,000  ft. . 

1.161,435  feet,  board-measure,  plank  flooring do 

h5,404  feet,  board-measure,  miter-sills do 

8.880  feet,  board-measure,  sbeet-piling do 

39.61 1  pounds  iron per  pound . . 

12,760  pounds  spikes  and  nails do 


Price. 


Amount. 


Equipment,  <fc. 

11  locks,  crib-work per  lock. 

11  locks,  posts,  &c do 

11  looks,  lock-gates  complete do — 

11  locks,  sulphur  and  saud do 

11  locks,  painting  gates do 

11  locks,  nouses do 

Cuttiogdam  No.  10  for  lock 

Cutting  dam  No.  1  for  lock 


$5,000  00 

28 

1  00 

28 

30 

13  00 

8  00 

5  00 

20  00 

45  00 

€0  00 

20  00 

12 

06 


2,000  00 
300  00 

7,5«6  00 

60  00 

100  00 

2,000  00 


$55,000  00 

84  28 

75,560  00 

23,375  24 

4,836  90 

878, 163  00 

391,  096  00 

59, 675  00 

26.223  12 

52,264  58 

5, 124  24 

177  60 

4,  75:)  32 

765  60 


22.000  00 
3,300  00 

83,  446  00 

660  00 

1, 100  00 

22.000  00 
2,860  00 
2.000  00 


Total. 


$1.  577,  098  88 


137.366  00 


1.  714v  464  8d 


Biver  division, — Dams. 


No.  of 
dam. 

Length. 

Ashlar. 

Cour<>ed 
masonry. 

Con- 
crete. 

Embank- 
ment. 

Pine. 

Hemlock. 

Maple. 

Oak. 

Loose 
stone. 

Feet. 

Ou.  yds. 

Cu.yd9. 

Ou.  ydg. 

Cfu.  yds. 

Ftb.m. 

Ftb.m. 

FL  b.  m. 

Ftb.m. 

CTu.  yds. 

2 

660 

424.47 

3, 12-2. 00 

784 

88.37 

131. 318 

67, 914 

27, 165 

45,259 

8.296.00 

3 

567 

365.97 

2,  840. 50 

686 

352.29 

187,708 

66,055 

26,422 

44,037 

8,143.60 

4 

210 

140. 97 

1,  444. 00 

278 

574.22 

50,364 

26,051 

10, 420 

17,337 

3,632.50 

B.... 

700 

449.  47 

2.248.00 

779 

237.39 

98.861 

51, 135 

20,454 

34.090 

4,855.50 

5 

700 

449.  47 

2,560.50 

805 

580.72 

120.388 

62,265 

24.906 

41,501 

6,195.82 

B 

320 

210.47 

1,243.50 

376 

342.59 

.•^5, 030 

28.464 

11,386 

18.976 

^838.13 
1^437.  50 

6 

1,000 

63^47 

4,886.50 

1,209 

516.  76 

225,040 

116.  400 

46.560 

77.60(^ 

7..A.. 

220 

147. 47 

1,880.50 

291 

985.96 

64,183 

33,198 

13.279 

22,132 

5,565.82 

Ba.... 

•330 

216.  97 

1,  125.  50 

362 

409.54 

46,606 

24.106 

9.642 

16,072 

9,137.89 

Bb.... 

280 

185.47 

1,300.00 

363 

208.19 

47.562 

S6.670 

14,668 

17,790 

2.996.33 

Be.... 

280 

185. 47 

974.00 

310 

1, 024.  94 

39,544 

20,454 

8.182 

13,636 

1,  807. 13 

8 

550 

355.47 

1,  793. 00 

595 

163.01 

77,666 

40,178 

16,  on 

26,795 

3,  663. 15 

9 

550 

355.47 

4. 039.  00 

1,854 

340.10 

151,684 

131.258 

31.383 

52,305 

19, 517. 02 

11 

670 

430.97 

3, 167.  00 

783 

13a  56, 

133,290 

68,943 

27,577 

45,962 

8,367.20 

Totals 

7,037 

4,556.58 

32, 624. 00 

9,466 

5,262.64 

1, 369, 244 

763, 091 

28?,  115 

473,482 

85, 977.  61 

Biver  division, — Estimate  for  dams. 


Quantities  and  items. 


4,557  cubic  yards  ashlar  masonry per  cu.  y d . 

32.624  cubic  yards  coursed  masonry do 

9,466  cubic  yards  concrete do 

5,263  cubic  yards  embank ment do 

1,369,244  feet,  board -measure,  pine per  1,000  ft. 

763,091  feet,  board-measure,  hemlock do 

288.115  feet,  board-measure,  maple do 

473,482  feetl  board-measure,  oak do.... 

46.200  feet,  board-measure,  sheet-piling do 

85,278  cubic  yards  loose  stone per  cu.  yd. 

184,728  pounds  wrought-iron per  pound. 

14  dams — sulphur  and  sand. 

Raising  and  repairing  dam  No.  1 


Price. 


$15  00 

10  00 

5  00 

28 

45  00 

20  00 

40  00 

60  00 

20  00 

1  50 

12 

150  00 


Amount. 


$68, 355  00 

396,240  00 

47.330  00 

1,  473  64 

61, 615  98 

15,961  83 

11,524  60 

98,408  99 

924  00 

127, 917  00 

i^l67  36 

2.100  00 

90,000  00 


Total. 


$733, 318  32 
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Biver  divisioni, — Ckatinel  39.8  miles 


Section. 

Length. 

Rock  ex- 
cavation. 

Dredging. 

No.  1 

Fett 

34.370 

44.250 

6«.495 

05,052 

Otuydt. 
505, 39-i 
937,929 
28,700 
500. 135 

Cfu.yiU. 

132,  .137 

18.303 

Its,  987 

311  569 

No.  9 

No.  3 

No.  4 

810, 167 

1, 978, 156 

645, 136 

Eitimate. 


Quautitiee  and  itema. 

Price. 

Amoant 

Total. 

1 ,978,156  cnbic  yarde  excavation  of  rook 

A45, 136  cabic  varda  dredging 

4  bridge-drawa , 

per  on.  yd . . 

do 

•2  00 

25 

10,000  00 

13,956,312 

]6l.'^8l 

40,000 

•4, 157, 597 

River  division, — Leteee  and  property-damages. 


Qoantitiea  and  itema. 

Prioe. 

Amonnt 

Total. 

61,568  cubic  yarda  embankment  (17.500  linear  feet) per  cu.  yd. . 

Property-damages,  grading  road,.  Sco 

10  28 

•17. 239  04 
82,761  00 

•100. 000  04 

River  division. — Summary  of  estimates. 

Dams 1733,318  32 

Locks 1,714,464  88 

Channel 4,157,596  00 

Levetifi  and  property-damages 100,000  04 


Engineeriog  and  ooDtingencies  10  per  cent 

CANAL  DIVISION  24.13  MILES. 

Fort  Edward  to  WkiUhalL^Locks. 


6, 705, 379  24 
670,537  92 

7, 37*,  917  16 


No.  of  lock.] 

Excavation  of 
eartb. 

Excavation  of 
rvck. 

3 

• 

a 

1 

B 

• 

J 

f 

a  . 

PS 

Concrete. 

J 

1 

be 
1 

M 

a 
• 

P4 

1 

• 

s 

1 

a 

12 

13 

Ou.  ydt. 

26. 431 

18,561 

83,464 

8,952 

CftL  yds 
*i7.'562 

Ou.  ydt. 

1,678 

1,608 

1,608 

639 

Ou.  yds 
7.272 
6.262 
G.262 
8,915 

Ou.yds. 

446 

446 

618 

9,127 

2,540 

Ou.vds. 

1,175 
916 
917 

1,963 

FLh.m. 
171.156 
171, 156 
171. 156 
114,000 

Ft.h.fn 
105.585 
105,585 
105.585 
105,585 

FL  b.  m. 
7.764 
7.764 
7.764 
7,764 

FLb.  m. 

8,880 
8,880 

14 

8,880 

15 

"Phtir  And  tr  'wall 

If  iz«r.«in  wall 

Totals 

77,408 

17,562 

5,533 

28,711 

6,699 

4,971 

697,468 

429,340 

31.056 

86,640 

U.  Ex.  49- 


12 
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Canal  divMon. — Eslimaie  locks. 


Qaantities  and  itema. 


4' lockH,  bailing  and  draining per  lock . . 

T7,408oabio  yarda excavation  of  earth per  co.  yd.. 

17,563  cubic  .yarda  excavation  of  rock do... 

5,533  cubic  yarda  paddling do 

S8,711  cubic  yarda  lock-maaonry do.... 

6.tf99  cubic  yarda  rabble  maaonry do 

4.87i  cubic  yarda  concrete do 

637,468  feet,  board-nieaanre,  floor- tirobera per  1,000  ft . . 

43*2,340  feet,  board  raeaaure.  plank  flooring do 

31,056  feet,  board-meaanre,  niiter-allla do 

36,649  feet,  board>meaaare,  aheet-piling do  . . 

14  404  pounda  iron per  pound . . 

4,640  pounda  apikea  and  nalla do ... . 

Equipment,  de, 

4  locka,  crib- work per  lock . . 

4  locka, poata,  &o do.... 

4  locka,  foe k*gatea  complete do 

4  locka,  painting  ga^  ea do 

4  locka,  aulphur  and  aand do 

4  locka,  honaea do.... 


Price. 

15,000  00 

38 

1  00 

30 

13  00 

8  00 

5  00 

80  00 

45  00 

60  00 

90  00 

13 

06 

3,000  00 

306  00 

7,  751  00 

100  00 

60  00 

8,000  00 

■ 

Amount. 


#30.000  00 

31, 674  34 

17,563  00 

1,659  90 

37:i,  343  00 

53,593  00 

31,355  00 

13,549  36 

19, 005  .10 

1,863  36 

533  80 

1, 7«  4^ 

878  40 


8.  OCO  CO 

1,300  00 

31,004  00 

400  00 

340  00 

8,000  00 


TotaL 


$545,043  84 


48.844  00 
593,887  84 


Canal  division, — Regulating-weir  lock  No,  12. 


Quantitiea  and  itema. 


4,337  cubic  yarda  excavation  of  earth per  cu.  yd. 

193  cubic  yarda  linius dp... 

144  cubic  yarda  puddling do. . . 

937  cubic  yarda  vertical  wall  in  cement. do... 

380  cubic  yarda  alope  and  pavement  wall do... 

51  cubic  yarda  aablar maaonry do... 

1,009  cubic  yarda  couraed  maaonry do... 

939  cubic  yarda  rubble  maaonry do. . . 

383  cubic  yarda  concrete do  .. 

4,300  feet,  Doard-meaanre,  aheet-piling per  1 ,000  ft . 

10,584  feet, board-meaaure, pine do... 

30.0.-'0  feet,  board-meaaure,  hemlock do . . . 

3,979  pounda  wrought  iron per  pound. 

8,351  pounda  of  caat  iron do... 

650  pounda  apikea  and  naila do . . . 


t 

Price. 

10  38 

50 

30 

600 

300 

15  00 

10  00 

8  00 

500 

90  00 

45  00 

90,00 

13 

08 

06 

Amount. 


•1,311  56 

96  50 

43  30 

1,433  00 

640  00 

765  00 

10,090  00 

7.433  00 

1, 410  00 

84  00 

476  38 
401  60 

477  48 
668  OH 

39  00 


TotaL 


195,956  70 


Canal  division, — Begulating-woir  lock  No.  13. 


Quantitiea  and  Itema. 


3.667  cubic  yarda  excavation  of  earth per  ca.  yd. 

193  cubic  yarda  lining do. . . 

137  cubic  yarda  puddling do  .. 

337  cubic  yarda  vertical  wall  in  cement do... 

330  cubic  yarda  alope  and  pavement  wall do... 

78  cubic  yard*  aahlar-maaonry do... 

741  cubic  yarda  conraed  maaonry do... 

58  cubic  yarda  concrete do... 

4.900  feet,  board-meaaure,  aheet-piling per  1,000  ft. 

10.584  fnet  board-m  aanre,pine do... 

80 080 feet,  board-meaaure, hemlock do... 

3.630  pounda  wrought  iron per  pound. 

8,316  pounda  oaatlnm do... 

650  pounda  apikea  and  naila do... 


Price. 

10  98 

SO 

30 

6  00 

9  00 

15  00 

10  00 

5  00 

90  00 

45  00 

90  00 

13 

08 

06 

Amount. 


1746  76 

96  50 

41  lU 

1, 433  00 

640  00 

1, 170  00 

7, 910  00 

890  00 

84  00 

476  38 

401  60 

435  60 

665  38 

39  00 


Total. 


#13, 718  19 
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Canal  division. — BeffulaHnff'U}eir  lock  No.  14. 


Qvumtitiefl  and  items. 


9;870cabio  yardu  ezoaration  of  earth per  ca.  yd. 

245  cable  yards  lininjc do. . . 

137  cable  yardft  paddling do... 

937  cable  yanls  vertical  wall  in  cement do... 

430  oabio  yardu  slope  and  pavement  wall do... 

45  oobie  yards  aalilar  maainry do... 

Gi5  cabio  yards  coarsed  masonry do... 

93  cable  yards  rabble  masonry do... 

874  oobic  yards  enlvert-masonry do... 

453  cubic  yards  oonerete do... 

4.300  feet,  board-messare,  sheet  piling per  1,000  ft. 

1 0. 584  feet,  board-messare,  pine do... 

90.0M  feet,  board-measare,  nemlook do. . . 

3,630  poands  wroaght  iron per  pound. 

8.316  pounds  cast  iron do... 

850  pounds  spikes  and  nails do... 


Price. 


•0 


38 
50 
30 
00 
00 


6 

3 

15  00 
10  00 

8  00 

9  UO 
5  00 

30  00 

45  00 

90  00 

13 

08 

06 


Amount. 


•803  60 

133  50 

41  10 

1,433  00 

840  00 

675  00 

6,350  00 

184  00 

7.866  00 

3,365  00 

84  00 

476  38 

401  60 

435  60 

665  38 

39  00 


Total. 


•39;  570  96 


Canal  division. — Prism. 


Quantities  and  items. 

Price. 

Amount. 

Total. 

5  739.793  cubic  vards  flcoavaiion  of  earth  .......^.....ner  en.  vd.. 

•0  38 

1  00 

6  00 

30 

50 

•1,607,141  76 

890. 418  00 

84.090  00 

41, 906  40 

35,403  50 

990.418  cubic  yards  excavation  of  rock do 

4,015  cable  yards  vertiral  wall  in  cement do 

139,688  onbic  yards  puddling do.... 

70.ft05  oubie  vards  Hnins -,.-.,....... .....^.. ...... .do. ... 

•1,998,958  66 

Canal  division. — Begulating-weirs. 

Regulating- weir  lock  No.  12 |25,256  70 

Regalating-weir  lock  No.  13 13,718  12 

RegalatiDg-weir  lock  No.  14 22,5.0  96 


161,545  78 


CHAMPLAIN  SHIP-CANAL  ROUTE. 

Canal  dtrition,  estimate  for  dam^  12S>  feet  ( Whitehall). 


Quantities  and  items. 

Price. 

Amount. 

Total. 

84  enbic  yards  ashlar  m ason  ry per  cu .  y d . . 

435  cubic  yards  ooursed  masonry do  — 

74  cubic  yards  concrete  masonry do  ... 

] 4, 138  feet,  board-measare.  pine per  l,00(i  ft . . 

7  313  f<B«t  board*measure.  hemlock...... ........ ............do. . .. 

•!5  00 

10  00 

500 

45  00 

90  00 

40  00 

60  00 

1  50 

13 

•1,360  00 
4,350  00 
.170  00 
636  31 
146  84 
117  00 
398  50 
3,338  00 
439  60 
100  00 

9,935  feet,  board-measure,  maple do — 

4;B75 feet, board>measore, oak do  ... 

1.493  cubic  yards  loose  stons per  ca.yd.. 

3.SM pounds  wrought  iron per  pound.. 

Salohnr  and  sand 

•9,938  55 
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Canal  divUion,  awing  hidges,  190  feet  epan^  20  feet  roadway. 


No. 


1 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 


14 
15 


Looaticn. 


Highway. 
Whitehall 

Ou.ydt. 

do 

do 

171 

Corastock's 

171 

Lime- Works 

Fort  Ann 

do 

171 

Smith's  Basin 

171 

Station  1073 

171 

Fort  Bdward 

171 

do 

171 

do 

Ch.  Canal.  75  feet  span 

171 

Sailroad. 
Whitehall 

171 

Smith's  Baain 

171 

Total 

1,710 

M 


a 

o 

§ 

H 


(hi.  yd*. 
171 

in 


171 
171 


171 


855 


S  . 

es  a 


CkLyd*. 
35 
35 
35 
35 
35 
35 
35 
35 
35 
35 
35 
35 
18 


35 
35 


508 


p  « 


Ou.  ydt. 
619 
583 
510 
570 
510 
676 
744 
510 
510 
695 
57() 
631 
847 


510 
510 


§ 

i 


Ou.ydt 
80 
80 
40 
40 
80 
80 
40 
40 
40 
40 
40 
40 
80 


40 
40 


8,384 


800 


Ft.  b.  tn. 


7,700 
7,700 


7,700 
7,100 
7,700 
7, -00 
7.700 
7,700 


7,700 
7,700 


n,oco 


M 

s 

1 


a 


FLb.m. 


Lin-fl 


10,680 
10,600 


10,6HO 
10  680 
10, 6H) 
10.680 
10,680 
10,680 


10,680 
10.680 


106.800 


1.568 
1,568 


1.568 
1,568 
1.568 
1,568 
1.j68 
1.568 


1.568 
1,568 

15,680 


Canal  divUionf  eaiimatefar  hridgeSy  190  feet  span. 


Quantities  and  items. 


1 ,710  cnhic  yards  excavation  of  earth per  on.  yd. 

855  ou  bio  yards  excavation  of  rock do... 

508  cubic  yards  aslilar-manonry do... 

8,384  cubic  yards  abutment-masonry do... 

800  cobio  yards  concrete do... 

77,000  feet,  board-measnre,  pine per  1,000  ft. 

106.800  feet, board-measare,  nemlock do... 

15  680  linear  feet  piles per  lin.  ft. 

7,050  poonds  iron  (npikes  and  nails) per  lb. 

Superttrueturet, 


9  railroad-hrideee,  190  feet  span 

12  highway-bridge,  190  feet  span 

1  tow-path  and  road  bridge,  75  feet  si>an 


Price. 


10  S8 

1  00 

15  00 

13  00 

5  00 

45  00 

20  00 

30 

06 


16,150  00 
14,  440  00 


Amount. 


•478  80 

855  00 

7,620  00 

108, 992  00 

4,000  00 

3,  465  00 

2,  136  00 

4, 7t  4  00 

459  00 


32.300  00 

173,  S80  00 

2,475  00 


TotaL 


•132,709  80 


908,055  00 


340.  764  80 


Estimate  Fori  Edward  dam  and  feeder. 


Qnantities  and  items. 


Dam. 

11,363  cubic  yards  oonrsed  masonry per  cu.  yd. 

575  cubic  yards  ashlar-masonry do... 

37.366  cubic  yards  loose  stone do... 

1.382  cubic  yards  concrete do... 

30,744  pounds  wron gh t-iron per  lb . 

118.600  feet  board-measure,  pine  timber per  1,000  ft. 

43,200  feet, boar^measure, oak  timber do... 

Sulphur,  sand,  &o 


Weir, 


1  regulating. weir,  10  feet  lift 


Price. 


•10  00 

15  00 

1  00 

5  00 

12 

45  00 

60  00 


Amount. 


1113, 630  00 
8,625  00 
37.366  00 
6, 910  00 
3,689  28 
5,337  00 
3,592  00 
200  00 


Total. 


•n8,349  38 


11,381  37 
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Estimate  Fort  Edward  dam  and  feeder— Continued, 


Qoiuitities  and  items. 


Feeder, 

6.602  cable  yards  excavatioa per  en.  yd. 

510  cabic  yards  em bsnknient.  do... 

9.429  cubic  yards  vertical  wall do... 

295  cable  yards  coKcrete do... 


Summary-eetimaU. 


Dam 

Weir 

Feeder 

Repairs  of  goard  lock,  Sco 

Lock-hf^ase   

Property-danuiges 


Add  10  per  cent  for  engineerlDg  and  contingencies. 


Price. 


•0  28 

28 

6  00 

5  00 


Amount 


•1. 645  56 

142  80 

56. 574  00 

1,475  00 


178, 349  88 

11,321  37 

60.037  36 

6,000  00 

2.000  00 

95,000  00 


Total. 


•60. 037  36 


282,708  00 
28,370  60 


310. 978  80 


Canal  divtsion.- 

— Properiy-damag(9, 

Quantities  and  items. 

Price. 

Amount. 

Total. 

40.85  acres 

•500  00 
300  00 
100  00 

•20. 425  00 

6.888  OO 

52. 018  00 

1.500  00 

65. 000  00 

22.96  acres 

520.18  acres. 

Removing  bnildinf n.  Fort  Edward 

Prooerty.  Whitehall 

•145.831  CO 

Canal  divisUm, — Summary  ef  eetimatee. 

Dam 

Lock8  

Prism 

RegulatiDg- weirs 

Bridges 

Fort  Edward  dam  and  feeder  (less  10  per  cent.  contiDgencies) 
Property-damages 


fngiDeering  and  coDtingeocies,  10  per  cent. 


$9, 939  55 

593,887  84 

1, 998, 958  66 

61,545  78 
340,764  80 
2S2, 708  00 
145,831  00 

3, 433, 635  63 
343, 363  £6 

3,776.999  19 


General  eummary  of  estimates. 
River  division: 

Dams $733,318  32 

Locks 1,714,464  88 

Channel 4,157,596  00 

Levees  and  property-damages 100,000  04 


Engineering  and  contingencies,  10  per  cent 


Canal  division : 

Dam  9,939  55 

Locks 59.3,887  84 

Prism 1,998,958  66 

Begnlating-weirs 61,545  78 

Bridges 340,764  80 

Fort  Edward  dam  and  feeder 282,708  00 

Property -uamages i, 145,831  00 


, 705, 379  24 
670,537  9-i 


7,375,917  16 


Engineering  and  oontingencieSy  10  per  cent 


3,433,635  63 
343, 3b:i  56 


3,776.999  19 
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SHIP-CANAL  FROM  TROT  TO  ALBANY. 

Locks  from  Hudson  RiveTf  via  Old  Mohawk  and  Erie  Canal,  to  Albany, 


No.  of  lock. 

• 

1 

IS 

? 

• 

a 

• 

§ 

m 

s 

• 

J 

1 

8 

1 

• 

s 

i 
§ 

J 

a 

• 

a 

1 

M 

1 

3 

*s 

i 

• 

M 

• 

a 
a 

a 

m 

s 

so 

• 

a 
1 

Jc^ 0«  X|  ^k. •«••••  •••• 

No.  1,  Erie 

Na  9,  Eric 

O.vdt. 
99,730 
35,000 
13,713 

C.jfdi 
1.543 
1,827 
1,485 

Cydt. 
5,947 
8,915 
5,643 

Cydt 
396 
618 
365 

O.yds. 
1,057 
1,057 
1,057 

JY.6.m. 
171, 156 
171,156 
171. 156 

105. 585 
105,585 
105,585 

Fe.6.m.  C.ydM 
7, 764       42t? 
7, 7641       438 
7, 764!      438 

P'df. 

3,601 
3.601 
3,601 

1,060 
1.060 
1,060 

8,880 
8,880 
8,800 

Totols 

71, 433 

4,854 

30.505 

1,379 

3,171 

513,468 

316, 755 

23,393   1.284 

10,803 

3,180 

36.640 

Note.— Lock  No.  1,  A,  between  Old  Mohawk  baein  and  Erie  Canal,  at  West  Troy  weigb-lock. 
Lock  No.  1,  Erie,  at  Albany. 
Lock  No.  9,  Erie,  between  Albany  and  West  Troy. 

Locks  from  Hudson  BivcTf  via  Old  Mohawk  and  Erie  Canal,  to  Albany, 


Qaantities  and  items. 


3  locks,  bailing;;  and  draining per  lock. 

71.433  cubic  yards  ezcwation  of  earth per  on.yArd. 

4,854  cubic  yards  paddlinjc do... 

80.505  cable  yards  lock -masonry do... 

1,379  cnbic  yards  rabble-masonry do... 

3,171  cubic  yards  concrete do... 

513,468  feet,  board-measure,  floor-timbers per  1,000  feet. 

316.755  feet,  board- measure,  plank  flooring do. . . 

23,393  feet,  board-measure,  miter-sills do . . . 

1,284  cubic  yards,  miter-sill  walls percu.  yard. 

10,  803  pounds  iron per  pound. 

3,1^  pounds  spikes  and  nails do... 

96,640  feet,  board-measure,  sheet-piling per  1,000  feet. 

Equipments,  See. : 

3  locks, crib- work per  lock... 

3  locks,  posts,  &.C do  .. 

3  locks,  lock-gates do... 

3  locks, sulphur  and  sand do... 

3  locks,  painting  gates do  .. 

3  houses ^ per  house. 


Price. 


Total  for  three  locks 


15, 000  00 
88 
30 
13  00 
8  00 
5  00 
90  00 
45  00 
60  00 
8  00 
13 
06 
90  00 


9.000  00 
.1U0  00 

7,&56  00 

100  00 

60  00 

9,000  00 


Amount. 


TotaL 


•15,000  00 

20,000  96 

1.456  310 

966.565  00 
11,U:I2  00 
15,855  00 
10. 2269  36 
14. 253  97 
1.397  53 
10, 373  00 

,  <Rffl    alD 

190  80 
533  80 


6,000  00 

900  00 

93,568  00 

300  00 

180  00 

6,000  00 


1368^121  97 


36,948  00 
405,069  97 


Lock  Na  1.  A,  Mohawk  River  division •115.641  80 

Locks  Nos.  1  and  2,Erie  Canal  division 3189,498  17 


Total 405.069  97 


Culverts  from  Hudson  River,  via  Old  Molmwkand  Erie  Canal,  to  Albany,  Erie  Canal  division. 


Station. 

Structure. 

Masonry. 

Lumber. 

Arch. 

Coursed. 

Rubble. 

Total. 

Hemlock. 

Pine. 

Total. 

• 

M 

169+75 
2.->l+20 
266+75 

Single  arch... 
Double  arch.. 
Box 

Cub.  feet 
4. 1>^ 
3,675 

Oub./eei. 
2,550 
8.817 
4.410 
2.838 
6,233 
18, 216 

Cub.  feet 

5,960 

15,708 

Cub./eet 
12,690 
98.900 
4,410 
5,494 
10,  843 
91,264 

Feetb.m. 
16, 170 
28,050 
11,760 
11,430 
23.210 
47,832 

Feetb.m. 
6,132 

15. 216 
6,090 
5.688 
8,850 

46,592 

Feetb.m. 
22.309 
43.366 
17,850 
17. 118 
32,060 
94.344 

Lbe. 

38 

123 

311+47 
349+65 

Single  arch... 
do 

1,648 
2,205 

1.008 
2,415 
3.048 

41 
64 

419+65 

3.box 

917 

11,708 

43,053 

28,139 

♦82,900 

138,442 

88,496 

996,940 

509 

*  3,070  cubic  yards. 
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Estimate  fm'  six  culverfn. 


Quantities  and  items. 


3.070  cubic  yards  masonry per  en.  yard.. 

130,442  feet,  board-messnre,  hemlock per  ],000  feet.. 

68.496  feet,  board-measure,  pine do 

509  pounds  iron per  pound.. 


Price. 


19  00 

20  00 
45  00 

06 


Amount. 


197.630  00 

3,768  84 

3,»^2  41 

30  54 


Total. 


$35, 41t  7» 


Bridges  from  Hudson  Rivera  tfia  Old  Mohawk  and  Erie  Canal j  to  Albany, 


No. 


Bailroad. 

a 

1  ... 

Sotul. 

9 

3..., 

4  .... 

5 

6 

7 

6 

9...^ 

10 

Jl 

1«  ... 

13 

14 

15 

16 

17 

18 

19 

80 

21 

ToUl 


• 

• 

1 

a 

• 

It 

• 

5 

• 

t 

a 

1 

H 

2 

• 

< 

Ou.  yd* 

Single- 

190 

30 

Double 

190 

833 

86 

90 

190 

804 

35 

30 

165 

319 

60 

30 

165 

319 

60 

30 

165 

319 

60 

50 

165 

479 

181 

30 

165 

319 

60 

30 

165 

319 

60 

30 

165 

319 

60 

80 

It  5 

304 

35 

3U 

165 

319 

60 

80 

165 

204 

35 

80 

165 

804 

35 

30 

190 

\04 

35 

80 

190 

804 

35 

80 

190 

804 

35 

80 

190 

2(t4 

35 

80 

190 

204 

35 

80 

165 

804 

35 

30 

165 

319 

60 

40 

165 

409 

80 

80 

190 

804 

35 

•  «  •  a  • 

:>,  917 

1, 18-2 

t 

fcg 

Sa 

t 

Tdt. 

Td*. 

410.47 

81 

1. 573. 50 

45 

510 

40 

981 

45 

9dl 

45 

981 

45 

1,834 

73 

981 

45 

9^1 

45 

981 

45 

510 

40 

981 

45 

510 

40 

510 

40 

510 

40 

510 

40 

510 

40 

510 

40 

510 

40 

510 

40 

981 

45 

1,191 

56 

510 

40 

18,466.97 

995 

6 
d 


.Ft.  b.  m. 

'"i6,'56o' 


7.700 

10,500 

10,500 

10.500 

16,373 

10,500 

10.500 

10.500 

7,700 

10.500 

7,700 

7,700 

7,700 

7,700 

7,700 

7.700 

7,700 

7,700 

10,500 

11,885 

7.700 


807.458 


M 

a 


Ftb.m. 
is,  708 


10.680 
13.70« 
13,708 
i:i,  708 
84,198 
13,708 
13, 708 
13,  708 
lU.Ot^O 
13. 708 
10, 680 
10.080 
10,680 
10,6r0 
10,680 
10.680 
10.680 
10,680 
13, 708 
18,516 
10,680 


Lbt. 

""Hi 


883,560 


510 
570 
570 
570 
960 
570 
570 
.•i70 
510 
570 
510 
510 
510 
510 
510 
510 
510 
510 
570 
740 
510 

12,440 


Bridges  from  Hudson  River  j  via  Old  Mohawk  and  Erie  Canals  to  Albany. 


Quantities  and  items. 


5.917  cubic  yards  excavation per  en.  yd. 

1. 1 82  cubic  yards  ash lar-rossoury ^o. . . 

18.467  cubic  yards  pier  and  abutment  masonry do. . . 

995 cubic  yanki  couvrete do... 

807.458  feet,  board  measure,  pine per  1,000  ft. 

283.500  feet,  boardmeASure,  hemlock do. .. 

It, 440  pounds  iron  spikes  and  nails per  lb. 

JSuperttrueturet. 

1  double-track  railroadbridge,  190  feet  span 

1  single-track  railroad-bridge,  190  feet  span 

7  road-bridges,  190  feet  span,  20  feet  wide 

4  rriad-bridges,  165  feet  span,  80  feet  wide 

8  road-bridges.  165  feet  span,  30  feet  wide 

1  road-bridge.  165  feet  spun,  40  feet  wide 

1  road-bridge.  165  feet  span,  50  feet  wide 


Price. 


•0  88 
15  00 
13  00 
5  00 
45  00 
20  00 
06 


84. 700  00 
16, 150  00 
14, 440  00 
10,560  00 
12,  870  00 
15.015  00 
16. 995  00 


Amount. 


•1.656  76 

17,730  00 

940,071  00 

4, 975  00 

0,335  61 

5,671  80 

746  40 


94, 700  00 
16, 150  00 

101, 080  00 
42, 840  00 

102, 960  0.1 
15,015  00 
16, 995  00 


Total. 


1980,185  97 


319. 140  00 


599,385  97 


Mohawk  River  division,  three  bridges 
Erie  Canal  division,  twenty  bridges  . . 


•91,  995  13 
507,  330  84 


!^,'^«k%1 


184 


NAVIGATION   OP   THE   MISSISSIPPI   RIVER. 


Estimated  coat  of  adding  2  feet  in  height  to  two  locks  and  pier-walls ^  West  Troy  side-cut. 


Qnantitiea  and  items. 


303oablo  yards  lock-maaonry per  on.  yd. 

379  cable  yardfi  vertical  wall do  .. 

1,768  feet,  board-measare,  oak  timber per  1,000  ft. 

SOpoands  spikes per  lb 

36  pounds  bolts    

9,093  cnbio  yards  lining per  cu.yd. 

9,093  cubic  yards  embankment do... 

Snubbinj^-pbsts,  &o 4 


Total 


Amonnt 


13,939  00 

1,695  00 

106  oe 

1  90 

4  32 

1.046  90 

586  04 

300  00 


7,878  14 


From  Hudson  Eiver,  via  Old  Mohawk  and  Erie  Canal,  to  Albany. — Property-damages, 


Quantities  and  items. 


Land  and  buildings.  West  Troy 

Land  and  buiMinss,  Port  Schuyler 
L«nd  and  bnililinss,  Troy  road 


Land  and  buildings.  Albany 

99.5  acres  of  land,  Hudson  Hirer  to  Albany per  acre. 


Total 


Price. 


Amount. 


•300 


•190, 700  00 

61.900  00 

91,000  00 

175. 000  00 

6,750  00 


454, 550  00 


From  Hudson  River,  via  Old  Mohawk  River  and  Erie  Canal,  to  Albany,  Mohawk  River  divis- 
ion. 2.25  miles. 


Quantities  and  items. 


35.939  cubic  yards  excavation,  earth ^ per  cu.yd.. 

977,677  cubic  yard«  excavation,  rock    do... 

991,343  cubic  yards  excavation,  dredging do 

Lock  No.l  (A),  10.95  feet  lift 

Singl^-trdck  railroad-bridee 

Don  ble-t  rack  railroad-bridge , 

Koad-bridge 


Total 


Price. 


•0  98 

1  00 

95 


AmonnL 


•10, 060  96 
977.677  00 
79,  835  75 
115.641  80 
99,041  50 
47. 516  80 
99.436  03 


568.910  64 


From  Hudson  River,  via  Old  Mohawk  and  Erie  Canal,  to  Albany,  Erie  Canal  division,  6.06 

miles. 


E8TIMATC. 


Quantities  and  items. 


1,166.463  cubic  yards  excavation  of  earth per  en.  yd. 

149,895  cubic  yards  excavation  of  rook « do... 

66,41:1  cubic  yardH  vertical  wall,  in  cement. | do... 

490  cubic  yards  slope- wall do... 

99,577  cubic  yards  lining do... 

99,095  cubic  yards  puddling do... 

9  locks 


6  culverts , 

90  bridges    

Baisin^  locks,  &o.,  West  Troy  side-out 


Total 


GENERAL  SUMMARY. 


Price. 


•0  98 


00 
00 
00 
50 
30 


Amount. 


•396, 
149, 
339, 

14. 

6, 

9d9. 

35. 

507. 

7, 


6n9  64 
895  00 
065  00 
840  00 
tvS  50 
607  50 
4^  17 
411  79 
:«0  84 
778  14 


1, 670. 754  .*» 


Mohawk  Rivt^r  division.  9.95  miles 

Erie  Canal  division,  6.06  miles 

Properf y-daraases  

Engineering  and  contingencies,  10  per  cent 

Total,  8.31  miles 


Amount. 


•568. 910  64 

1,670.7.M  58 

454.650  00 

969, 36i  59 


9,969.976  74 
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CC  9. 

FIRST  SUBDIVISION  OF  THE  CENTRAL  TRANSPORTATIONROUTE. 

report  of  major  w.  e.  merrill,  corps  of  engineers. 

United  States  Engineer  Office, 

Cincinnatij  OhiOf  February  25,  1875. 

General:  In  yoor  letter  of  June  30, 1874,  you  direct  me  to  submit 
a  report  on  the  following  throagh  transportatioa  route  recommemled 
for  examinatioQ  by  the  Senate  Committee  on  Transportation,  viz,  <Hhe 
radical  improvement  of  the  Ohio  River  from  Cairo  to  Pittsburgh,  so  as 
to  give  6  or  7  feet  of  navigation  at  low  water."  In  aocordance  with 
these  instructions  I  have  the  honor  to  submit  the  following  report. 

The  subject  of  the  radical  improvement  of  the  Ohio  River  has  been 
so  often  discussed  in  official  reports  that  it  will  only  be  necessary  in  this 
connection  to  give  the  conclusions  set  forth  in  these  reports.  My  pred- 
ecessor in  charge  of  the  improvement  of  the  Ohio,  Mr.  W.  Milnor 
Roberts,  civil  engineer,  in  his  last  report  on  the  river,  dated  April  21, 
1870,  and  printed  as  Ex.  Doc.  No.  72,  House  of  Representatives,  Forty- 
first  Congress,  third  session,  recommended  the  ordinary  slack-water  sys- 
tem, with  the  addition  of  what  he  called  *' freshet-chutes,"  to  be  opened 
and  closed  by  the  floating  ponton  devised  by  the  Hon.  F.  R.  Brunot, 
of  Pittsburgh,  generally  known  as  Brunot's  hydraulic  gate.  The  details 
of  these  chutes  he  did  not  attempt  to  elaborate. 

The  Board  of  Engineers  appointed  to  make  a  report  on  the  radical 
improvement  of  the  Ohio  by  hydraulic  gates  and  movable  dams,  con- 
sisting of  Major  Weitzel  and  myself,  submitted  a  report,  dated  January 
31,  1874  (printed  as  Ex.  Doc.  No.  127,  House  of  Representatives,  Forty- 
third  Congress,  first  session),  in  which,  after  giving  full  descriptions  of 
all  the  various  apparatus  in  use  in  France,  Germany,  England,  and 
India,  they  finally  concluded  that, ^before  deciding  absolutely  upon  any 
method  of  improvement,  it  would  be  desirable  to  test  the  Brunot  gate  on 
the  Monongahela. 

In  addition  they  expressed  the  opinion  that,  should  this  gate  work 
satisfactorily,  it  might  be  more  advantageous  to  use  it  in  connection 
with  permanent  dams  than  to  adopt  the  French  practice  of  movable 
dams. 

The  Board  thus  substantially  agreed  with  Mr.  W.  Milnor  Roberts. 

Since  that  time  I  have  continued  my -studies  in  this  matter,  and  have 
finally  concluded  that  the  Freiich  system  of  movable  dams  is  the  best 
that  can  be  adopted.  1  have  therefore  abiudoned  the  contingeut  opin- 
ion which,  as  a  member  of  the  J  Board,  I  gave  in  favor  of  permanent 
dams  with  Brunot's  gate  and  sluice.  This  final  opinion  is  given  in  my 
last  annual  report  on  the  improvement  of  the  Ohio  River,  printed  in  the 
Report  of  the  Chief  of  Engineers  for  1874. 

My  reasons  for  this  change  are  briefly  as  follo\A: 

1.  Tbe  Brunot  gate  itself  may  not  operate  satisfactorily ;  on  this  point 
we  have  no  positive  information,  as  the  trial  which  the  Board  rec- 
ommended was  not  made  for  lack  of  an  appropriation  for  this  purpose. 
Something,  however,  can  be  learned  from  the  test  made  in  France  of 
tbe  Krantz  ponton,  which  in  many  respects  is  similar  to  the  Brunot  pon- 
ton or  gate.  On  this  matter  my  information  is  unfortunately  vague, 
the  substance  of  it  being  that  I  have  received  private  advices  from  a 
distinguished  French  engineer,  that  the  Krantz  system,  which,  as  stated 
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in  the  Board  report,  was  on  trial  on  the  Seine  below  Paris,  did  not  work 
satisfactorily.  It  is  possible,  however,  that  the  trouble  may  have  arisen 
from  the  points  in  which  it  differs  from  Brnnot's  gates,  and  not  from 
those  in  which  the  two  agree ;  I  therefore  do  not  lay  mach  stress  on  this 
objection. 

2.  The  Brunot  gate,  if  used  as  proposed,  requires  the  addition  of  a 
long  inclined  plane  above  and  below  the  gate,  so  as,  if  possible,  to  avoid 
the  wave  at  the  entrance  into  the  pass  and  the  waves  at  the  foot,  where 
connection  is  made  with  the  lower  pool.  There  seems  good  reason  to 
fear  that  these  waves  might  prove  dangerous  to  coal-fleets.  In  any 
event  these  inclined  planes  must  be  quite  costly.  It  is  apparently  im- 
possible to  avoid  them,  as  the  construction  of  the  Brunot  ponton  is  such 
that  when  the  pass  is  open  the  ponton  is  dropped  down  into  a  chamber 
beneath  it.  The  depth  of  this  chamber  must  be  a  little  more  than  the 
depth  of  the  ponton.  The  bottom  of  this  chamber  cannot  be  much,  if  at 
all,  below  the  bed  of  the  river,  as  otherwise  it  might  become  impossible 
to  keep  it  clear  of  sedimentary  deposits.  Allowing  one  foot  of  clear- 
ance below  the  ponton,  we  find  that  the  greatest  depth  to  which  the  lat- 
ter can  be  lowered  is  one-half  a  foot  less  than  half  the  vertical  distance 
between  the  comb  of  the  dam  and  the  bed  of  the  river.  Assuming  a 
difllerence  of  level  between  the  two  pools  of  6  feet,  and  a  depth  of  6  feet 
at  the  head  of  the  lower  pool,  we  find  that  the  ponton  when  down  can- 
not be  lower  than  y — }=5i  feet  below  the  crest  of  the  dam,  or  6J  feet 
above  the  bottom  ot  the  river.  Assuming  that  the  opening  of  the  pass 
will  not  materially  lower  the  level  of  the  upper  pool,  which  would  be 
the  case  if,  as  assumed  in  the  Board  report,  the  pass  were  opened  in  low 
water  only  long  enough  to  let  a  fleet  through,  we  would  have  a  differ- 
ence of  level  of  6  feet  to  be  overcome.  The  inclined  plane  could  not 
have  a  steeper  slope  than  1  in  100,  and  it  would  be  better  to  give  it  as 
little  as  1  foot  in  200.  We  thus  see  that  the  lower  inclined  plane  could 
not  be  less  than  from  600  to  1,200  feet  in  length.  The  length  of  the 
upper  inclined  plane,  by  which  the  water  is  gradually  brought  to  the 
pass,  would  not  be  great.  It  should  be  long  enough  to  prevent  any 
wave  at  the  head.  Probably  a  base  of  100  feet,  with  a  suitable  widen- 
ing of  the  upward  prolongations  of  the  side-walls,  would  accomplish 
the  purpose. 

The  steepest  natural  slopes  on  the  Ohio  are  found  when  the  river  is  at 
its  lowest  stage.  At  Horsetail,  five  miles  below  Pittsburgh,  there  is  a 
fall  of  1  foot  in  461  feet ;  at  Deadman's  Island,  fourteen  miles  below,  a 
fall  of  1  foot  in  513 ;  at  the  Twin  Islands,  eighty-five  miles  below,  1  foot 
in  781 ;  and  at  the  Trap,  eleven  miles  below,  1  foot  in  8U0.  All  of  these 
slopes  are  much  more  gentle  than  the  gentlest  suggested  for  the  lower 
inclined  plane  of  the  chute. 

Narrow  sluices  for  passage  through  permanent  dams  were  in  general 
use  in  France  prior  to  the  invention  of  the  present  system  of  movable 
dams.  In  order  to  throw  as  much  light  as  possible  on  this  vexed  ques- 
tion of  inclined  planq^  I  have  made  the  following  translations  in  regard 
to  sluices  from  the  best  French  authorities  on  this  subject.  The  one 
that  follows  is  from  Miuard's  Navigation  des  Eivihres  et  des  Canaux. 

The  width  of  sluices  in  the  narrowest  part  fi^enerally  exceeds  that  of  a  boat  by  from 
15  inches  to  2  feet  on  each  side.  It  ought  to  be  even  ^eater  for  sluices  whose  side- 
walls  are  parallel,  in  order  to  facilitate  the  entrance  ot  boats.  [The  plates  show  the 
width  of  a  lar^e  slnioe  to  be  about  40  feet.] 

Sluices  have  bf en  made  for  a  fall  of  from  2  to  4  feet.  The  latter  are  dangerous  to 
navigation  and  to  the  solidity  of  the  work-i.  It  is  necessary  to  wait  before  passing 
boats  through  until  the  discharge  has  greatly  lessened  the  fall. 

The  floors  of  sluices  are  from  23  to  33  feet  in  length.    7he  side- walls  may  be  longer. 
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It  18  advisable' that  they  shoald  not  be  parallel ,  and  that  the  pass  shonld  widen  out  at 
each  end,  in  order  to  guide  the  boat  and  to  prevent  it  from  striking  violently  against 
the  walls.  It  is  likewise  advisable  to  terminate  the  side-walls  by  wood  work  exten- 
sions which  will  deaden  the  shock. 

By  considering  the  different  circumstances  of  the  passage  of  boats  through  sluices, 
we  can  determine  how  to  arrange  the  dimensions  of  the  latter. 

When  a  boat  descends  freely  through  a  sluice  it  experiences  a  more  or  less  violent 
con: motion  when  it  strikes  the  gyratory  counter-current  which  is  usually  found  at  the 
foot  of  a  rapid,  and  in  which  lightly-laden  boats  may  even  remain  in  equilibrium, 
pushed  from  behind  and  held  back  in  front. 

Thus  in  January,  lt^4,  a  large  empty  abandoned  boat  was  carried  in  a  flood  of  the 
Corr^ze  on  to  the  top  of  the  weir  of  the  Brives  dam.  It  was  precipitated  to  the  foot 
of  the  cataract,  where  it  stoppe<l ;  it  remained  there  more  than  15  hours,  making  short 
movements  backward  and  forward,  and  battering  down  the  masonry  of  the  dam. 

Also  in  November,  18:^,  having  learned  from  an  engineer  that  a  skiff  could  remain, 
as  it  were,  in  suspense  on  the  rapid  of  Saint-Maur-sur  Mame  sluice,  I  went  there  with 
him ;  we  ascended  the  current,  which  flowed  through  the  sluice,  in  a  sail-boat,  com- 
pleting our  trip  through  the  sluice  by  having  the  boat  hauled  into  the  cataract ;  on 
l^etting  there  we  found  that  the  boat,  whose  sail  was  lowered,  remained  almost  at  rest, 
its  bow  in  the  current,  and  its  stern  supported  by  the  wave  of  the  counter-current. 
An  occasional  stroke  of  the  oar  kept  the  boat  in  line  with  the  current  and  prevented 
it  from  moving  sideways.  We  allo\%ed  it  to  remain  in  this  position  for  an  hour,  and 
we  had  much  difficulty  in  extricating  ourselves  from  it. 

With  an  instrument  hurriedly  made,  I  found  that  the  thickness  of  the  layer  of  coun- 
ter-current was  only  about  3  inches ;  the  variations  of  the  current  made  it  very  diffi- 
cult to  make  this  measurement;  the  whirl  was  13  inches  in  diameter. 

The  total  fall  was  14  inches;  the  foot  of  the  cataract  was  11  inches  lower  than  the 
level  of  the  lower  pool ;  the  velocity  of  the  current,  at  the  position  of  the  boat,  was 
at  least  7i  feet  per  second;  the  skiff,  holding  three  persons,  drew  7  inches  amidships. 
Fig.  46  [not  copied]  shows  the  course  followed  by  a  floating  body  thrown  in  above 
the  rapid. 

The  counter-current  at  the  lower  .ends  of  sluices  is  analogous  to  that  which  we  have 
examined  in  the  over-falls  of  weirs;  but  the  nearness  of  the  side-walls  modifies  it 
somewhat.    This  effect  is  more  or  less  moderated  as  the  fall  is  lessened. 

When  A  boat  already  on  an  incline  corresponding  to  the  surface  of  the  water  meets 
the  whirl,  which  is  from  1  foot  to  If  feet  in  height,  it  is  checked  in  front  and  strongly 
pushed  in  the  rear;  the  result  of  these  opposing  forces  is  to  incline  it  still  more,  and 
to  cause  the  bow  to  plunge.  It  is  then  desirable  that  the  floor  should  be  as  low  and  as 
short  as  possible,  and  it  is  even  well  to  make  an  artificial  excavation  at  the  lower  end. 

On  the  other  hand,  it  is  desirable  that  the  side-walls  should  be  long  enough  to  hold 
the  water,  and  to  reduce  the  slope  by  lengthening  it.  They  may,  therefore,  be  pro- 
longed beyond  the  floor.  It  then  becomes  indispensable  to  build  them  on  piles,  the 
principal  effect  of  the  fall  being  a  great  scouring  at  the  foot. 

In  fact  the  removal  and  replacing  of  the  beams  or  needles,  the  hauling  of  a  boat  up 
through  the  sluice,  and  the  waiting  until  the  current  has  moderated,  will  necessitate 
the  opening  of  the  slaice  for  three  or  four  hours,  daring  which  time  a  violent  current 
acts  on  the  bottom.  Therefore,  the  prolongatioos  of  the  side-walls  beyond  the  floor 
are  as  much  exposed  to  underiniuiU};  as  the  piers  of  a  bridge.  It  is,  therefore  nedds- 
sary,  unless  the  bottom  is  of  rock,  to  surrjuud  them  with  deeply-driTen  piles  and 
she*«ting -piles. 

This  tendency  to  scouring  is  very  great ;  it  would  be  useless  to  oppose  it.  Exten- 
sions of  the  floor,  besides  injuring  boats,  would,  sooner  or  later,  be  carried  away. 

The  sole  of  the  pass  is  not  vertically  undermined  in  the  beginning ;  the  soil,  even 
when  it  is  moderately  firm,  is  at  first  cnt  away  on  a  very  steep  slope  near  the  pass,  and 
then  on  a  gentle  slope;  so  that  the  maximum  of  depth  is  generally  found  at  from  25 
to  40  feet  from  the  end  of  the  sole;  bat  afterward  the  scouring  action  travels  back- 
ward to  Just  under  the  sole,  in  consequence  of  a  whirl  with  horizontal  axis,  which  up- 
lifts the  wooden  platform  with  which  these  soles  are  sometimes  terminated.  It  is  in 
consequence  of  this  eddy  that  we  sometimes  find  that  in  artificial  deepeniogs  made 
with  a  vertical  fall  Just  beyoud  the  sole,  the  current  has  brought  back  a  part  of  the 
excavated  material  and  has  formed  a  slope  beginning  at  the  lower  end  of  the  sole. 

The  depth  of  the  scour,  and  the  distance  to  which  it  extends,  vary  with  the  fall  and 
the  nature  of  the  bottom,  whose  hardness  finally  yields  in  the  course  of  time.  Do  we 
not  see  very  hard  granite  rocks  wasted  and  worn  away  under  the  natural  falls  of 
rivers  f  It  seems,  in  fact,  that  the  deepening  ought  to  increase  until,  in  consequence 
of  the  excavation,  there  will  be  such  great  masses  of  water  to  be  put  in  motion  as  to 
nse  up  a  part  of  the  quantity  of  action  caused  by  the  fall;  in  a  word,  the  regimen  of 
the  cataract  must  become  established,  like  that  of  a  less  rapid  current. 

lu  the  Cours  de  Constructions  of  MM.  Sganzin  and  Reibell  are  some 
remarks  on  (he  sluices  formerly  so  largely  used  in  France  befot^  ^Ai^ 
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invention  of  movable  dams,  from  which  I  extract  the  following^  para- 
graphs as  pertinent  to  the  qaestion  before  us : 

The  size  of  Bluices  is  limited  by  the  method  employed  in  cloeiDe  them,  which  is  very 
variable ;  there  are  sluices  varyinfi^  Iq  width  from  13  to  26,  and  even  to  43,  feet,  d«- 
pendin};  npon  the  dimensions  of  the  boats,  the  violence  of  the  floods,  &c. 

The  width  of  openio/;  of  sluices  for  the  passage  of  floods,  and  for  the  transit  of  rafts 
or  loose  logs,  varies  from  10  to  26  feet  in  sluices  now  existing. 

Their  soles  are  generally  placed  on  a  lev«*l  with  the  bed  nf  the  river  above  the  dam, 
and  they  connect,  with  the  bed  below  the  dam  by  a  slope.  In  this  way  slnices  for  dis- 
charge can  also  be  used  for  the  passage  of  boats.  The  bottoms  of  the^e  sluices  in  soils 
that  will  wash,  shonld  be  protected  by  a  sole  with  a  guard-sole  below,  as  has  been  indi- 
cated fur  passes  always  open. 

The  width  of  these  passes  depends  on  the  maximum  widths  of  the  boats.  »  •  • 
The  sluices  used  for  navigation  bave  their  side- walls  prolonged  much  farther  down 
stream,  in  order  to  guide  the  boats  and  especially  to  make  more  gentle  the  curvilinear 
slope  of  double  curvature  which  connects  the  upper  pool  with  the  lower. 

To  still  more  lessen  this  slope,  the  sluice  is  opened  a  quarter  of  an  hour  before  the 
passage  of  boats  in  either  direction,  although  this  often  cauises  an  injurious  lowering 
of  the  water  in  the  upper  pool.  It  has  been  recommended  that  the  side-walls  shonld 
have  unequal  length  down  stream,  in  order  to  diminish  the  boils  and  waves  which  are 
formed  where  the  sluice-water  meets  that  which  has  fallen  over  the  dam.      • 

The  construction  of  the  sole  of  a  navigable  sluice  is  surrounded  with  difficulties;  if 
it  is  much  prolonged  on  a  straight  slope  downward,  there  is  reason  to  fear  that  the 
boat  in  its  oscillations  will  strike  it ;  if  it  is  made  very  short,  there  may  result  serious 
scours  at  the  foot  when  the  river-bottom  is  not  firm. 

Althoagh  tbe  sluices  above  described  differ  in  many  particnlars  from 
the  inclined  planes  proposed  for  use  in  connection  with  the  Brunot  pon- 
ton, they  yet  are  sufficiently  alike  to  enable  us  to  get  some  valuable 
information  from  the  experience  obtained  by  their  use  during  many 
centuries.  Navigable  sluices  were  used  on  tbe  Yonne  as  far  back  as  the 
reign  of  Louis  IX  (1226-1270),  as  an  ordinance  of  this  king  is  extant 
forbidding  the  construction  of  anything  in  the  bed  of  this  river  that 
might  hinder  navigation.  In  February,  1415,  Charles  VI  ordered  that 
all  sluices  should  be  24  feet  in  width,  which  decree  was  reaffirmed 
in  1520,  1598,  1669,  and  1673.  In  1720  the  number  of  dams  with  sluices 
on  the  Upper  Yonne  was  twenty-five,  and  on  the  Lower  Yonne  there 
were  ten.  These  sluices  were  gradually  widened  and  improved,  but  the 
greatest  change  was  inaugurated  in  1835,  when  the  first  Poir^e  needle- 
dam  was  built.  By  this  invention  the  width  of  sluices  was  increased  to 
72  feet,  thus  changing  them  into  what  are  now  known  as  navigable 
passes.  In  1860,  a  still  further  advance  was  made  by  the  substitution 
of  Chanoine  wickels  for  needle-dams.  This  substitution  is  now  com- 
pile, and  represents  the  greatest  advance  thus  far  made  in  movable 
dams. 

The  Chanoine  system,  which  this  brief  history  shows  to  have  been  the 
culmination  of  the  experience  of  centuries,  is  the  one  which  I  desire  to 
put  into  operation  on  the  Ohio. 

I  conclude  from  the  descriptions  quoted  above  that  there  might  be 
serious  trouble  in  the  use  of  inclined  planes,  from  the  dangerous  scour 
likely  to  take  place  at  the  foot  of  these  planes,  and  also  from  the  wavea 
and  whirls  which  would  endanger  the  safety  of  barges.  The  difficulties 
which  were  found  on  small  rivers,  and  with  small  bodies  of  water,  would 
l)robably  be  increased  with  larger  rivers  and  wider  sluices. 

The  only  French  systems  that  use  the  power  of  the  stream  for  work- 
ing the  movable  parts  are  the  Girard,  the  Desfontaines,  and  the  Krantz. 
None  of  these  can  be  used  for  a  pass  whose  sole  is  on  a  level  with  the 
bottom  of  the  river,  and  in  this  respect  they  are  like  the  Brunot  system. 
It  therefore  follows  that,  as  far  as  our  present  knowledge  extends,  the 
use  of  sluices  with  gates  that  can  be  maneuvered  rapidly,  Doth  for  open- 
ing and  closing,  likewise  necessitates  the  use  of  an  inclined  plane.    It 
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is  proper  to  add  that  the  use  of  inclined  planes  for  cbntes  or  passes  in 
weirs  is  anknown  in  France ;  the  three  French  systems  mentioned 
above  being  only  used  on  weirs  to  control  the  levels  of  the  pools  by  regu- 
lating the  discharge  of  the  river  at  the  site  of  the  dam. 

3.  The  use  of  permanent  dams  or  weirs  equipped  with  the  Brnnot 
gate  would  compel  all  upstream  navigation  to  go  through  the  locks. 
Very  high  floods,  in  which  it  might  be  possible  to  go  over  the  dams, 
occur  so  seldom  in  the  upper  part  of  the  river  that  they  need  not  be 
considered.  On  the  other  hand,  if  the  inclined-plane  system  should 
prove  to  work  well,  it  may  be  possible  to  maintain  a  continuous  down- 
stream navigation  through  the  chute  at  all  times.  This  would  be  a  de- 
cided advantage,  if  attainable.  As  it  is  necessary,  in  order  to  make  an 
exact  comparison  between  the  proposed  Brunot  system  and  others,  to 
assume  a  precise  case  for  comparison,  I  have  taken  the  dam  at  or  near 
McKee's  Bocks,  being  the  proposed  site  for  the  iirst  dam  on  the  Ohio 
River. 

The  French  system  requires  all  navigation  both  up  and  down  stream 
to  pass  through  the  locks,  when  there  is  less  than  6  feet  of  natural  navi- 
gation, but  at  all  other  times  the  river  is  entirely  unobstructed.  The 
main  question  therefore  is,  Which  of  the  two  systems  will  give  most  help 
to  navigation  t 

I  am  constrained  to  believe  that  the  towing  interest  would  prefer  to 
have  the  river  kept  as  much  as  possible  in  its  natural  state,  and  that 
they  would  consider  it  hazardous  to  be  always  under  the  necessity  of 
running  a  chute  or  going  through  the  lock  when  descending  the  river. 
Experience  has  shown  that  for  dams  of  6  feet  lift,  such  as  are  proposed 
iu  the  Ohio,  a  rise  of  15  feet  in  the  natural  river  is  required  iu  order  to 
give  a  depth  of  7  feet  over  the  combs.  This  depth  would  allow  the  safe 
passage  of  boats  drawing  6  feet  of  water. 

Confining  ourselves  for  the  present  to  the  upper  part  of  the  river, 
where  alone  the  actual  work  of  construction  is  recommended  at  present, 
we  find  from  the  records  of  the  Pittsburgh  gauge,  as  kept  during  the 
seventeen  years  between  1854  and  1871  (see  Report  of  Chief  of  Engin- 
eers for  1871,  page  399),  that  the  average  duration  of  a  stage  of  15  feet 
or  more  is  but  ten  days  per  annum.  This  is  very  irregularly  distributed 
as  follows: 

Dayt. 

Janaary 1. 1 

Febroary 1. 1 

Match 2.4 

April 2.4 

May 0.8 

Jane 0.5 

Jnly •- 0 

Aogast 0 

September 0.2 

October 0.1 

November 0.4 

December 0.9 

Total  for  the  year 9.9 

This  shows  that  no  dependence  can  be  placed  on  passing  over  the 
dams.  The  times  when  such  a  feat  is  possible  are  so  short  in  them- 
selves, and  the}'  are  so  irregularly  distributed  through  the  year,  that  the 
assistance  which  navigation  would  receive  from  this  source  is  too  slight 
for  serious  consideration.  We  may,  therefore,  come  to  the  conclusion 
that,  in  the  vicinity  of  the  head  of  the  Ohio,  the  permanent-dam  system 
would  require  all  ascending  boats  to  go  through  the  locks  and  all  de- 
scending boats  to  g)  through  the  chute. 


• 
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On  the  French  plan,  the  river  is  entirely  open  whenever  there  is  6 
feet  and  over  on  the  marks.  Examining  the  record  previously  quoted, 
we  find  the  following  average  durations  of  a  stage  of  6  feet  or  more: 

Bays. 

Jannaf^ 16.9 

February m 16.3 

March 26.0 

April 26.4 

May 19.7 

June 9.4 

July 5.2 

August 4.5 

September 5.2 

October 5.0 

November 10.2 

December 18.5 

Total  for  the  year 163.3 

We  thus  find  that  on  the  French  plan  we  will  have  an  open  river,  with 
6  feet  or  more  of  water  for  navigation,  for  nine-twentieths  of  the  year. 
During  the  other  eleven- twentieths,  navigation  in  both  directions  mas( 
pass  through  the  locks.  Therefore  I  conclude  that  the  French  system 
would  better  provide  for  navigation  on  the  Ohio  than  the  syste^n  of  per- 
manent dams.  The  same  course  of  investigation,  however,  would  prove 
the  exact  opposite  on  small  rivers,  that  seldom  have  a  sufficieqcy  of 
water  for  a  natural  navigation. 

4.  The  eff^t  of  permanent  dams  is  always  to  cause  a  shoaling  above 
the  dams.  As  a  general  rule  this  shoaling  is  insignificant  in  amount, 
and  does  not  hinder  navigation.  It  is  equally  true,  however,  that  in 
rivers  heavily  laden  with  sand,  such  as  those  in  the  East  Indies,  the 
pools  above  dams  always  fill  up  even  with  the  combs  of  the  dams.  I 
therefore  conclude,  that  in  the  Ohio  Kiver  above  the  falls,  permanent 
dams  would  not  cause  any  injurious  shoaling,  but  that  below  the  falls 
they  probably  would  do  so.  As  this  shoaling  always  takes  place  in 
high  water,  these  effects  would  not  occur  with  movable  dams,  as  at  that 
stage  they  would  be  out  of  the  way.  Any  small  deposits  that  might 
occur  while  the  dams  were  up  would  be  swept  away  when  they  were 
down. 

5.  A  great  advantage  of  movable  over  permanent  dams  arises  from 
the  fact  that  the  great  strains  on  dams,  and  the  great  dangers  of  injury 
by  undermining  or  by  turning  the  abutments,  occur  during  floods,  at 
which  time  the  movable  dams  have  ceased  to  be  dams.  They  are  thus 
perfectly  safe  from  the  most  serious  source  of  danger  to  all  construc- 
tions placed  in  the  bed  of  a  river. 

These  reasons,  and  the  example  of  the  French,  who  are  the  best  au- 
thorities in  the  world  on  such  subjects,  have  caused  me  to  change  my 
half  formed  opinion  into  one  decidedly  in  favor  of  movable  dams. 

NAYIGABLE  PASS  AND  WEIE. 

The  next  question  to  be  decided  is  the  width  of  the  navigable  pass. 
I  know  of  no  serious  objection  to  making  this  pass  as  wide  as  the  navi- 
gation interests  may  desire,  but  as  400  feet  is  considered  sufficient  to 
allow  a  safe  passage  between  bridge-piers,  I  have  considered  it  unneces- 
sary to  give  a  greater  width  to  the  pass.  The  reasons  why  the  whole 
river  is  not  made  a  navigable  pass  are  as  follows:  The  pass-wlcketa  are 
very  large  and  heavy,  and  are  not  easy  to  handle.    It  is  therefore  desir- 
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able  to  reduce  their  number  as  moch  as  possible.  This  can  be  done  by 
making  a  part  of  the  dam  of  smaller  wickets  on  a  foundation  raised 
above  the  bed  of  the  river.  This  method  of  construction  likewise  gives 
greater  facilities  in  managing  small  rises,  which  if  allowed  to  discharge 
by  overflow  alone  would  raise  the  level  of  the  upper  pool  too  high,  and 
yet  are  not  sufQcient  to  justify  the  opening  of  the  pass.  By  dropping 
some  of  the  weir-wickets,  which  are  easily  managed,  the  rise  can  be 
passed  without  difQculty  and  the  wickets  can  readily  be  raised  again. 
On  the  other  hand,  when  the  whole  dam  is  down  the  weir  partly  ob- 
structs the  water-way,  and  may  make  too  great  a  current  through  the 
pass  if  the  latter  be  too  narrow.  The  widest  French  passes  on  the 
Upper  Seine  are  from  180  to  214  feet.  They  are  generally  a  little  more 
than  40  per  cent,  of  the  width  of  the  river.  At  the  selected  site  for  the 
first  dam  on  the  Ohio  the  width  of  the  river,  exclusive  of  the  area  re- 
quired for  the  lock  and  the  abutment,  is  1,200  feet.  If  we  give  the  pass 
a  width  of  40  per  cent,  of  the  whole  width  of  the  river,  it  would  be  480 
feet  wide.  This  width,  however,  seems  greater  than  is  necessary.  The 
widths  of  coal-tows  seldom  exceed  125  feet  (or  a  front  of  fivo  barges), 
and  as  the  width  between  the  channel-piers  of  the  Steubenville  bridge 
is  but  300  feet,  of  the  Bellaire  bridge  but  322  feet,  of  the  Parkersburg 
bridge  but  350  feet,  and  ol  the  Newport  and  Oincinnati  bridge  400  feet, 
the  last-named  width  seems  ample  for  a  navigable  pass.  In  order,  how- 
ever, to  provide  against  undue  contraction  ot  the  water-way,  the  half  of 
the  weir  adjacent  to  the  navigable  pass  should  have  its  sole  at  the  level 
of  the  low- water  line,  the  sole  of  the  other  half  of  the  weir  being  at  the 
usual  level  of  two  feet  above  low  water.  This  is  the  method  recom- 
mended by  the  latest  French  authorities  for  very  wide  rivers,  and  for 
those  for  which  the  usual  width  of  navigable  pass  causes  too  great  a 
velocity  through  the  pass  when  the  dam  is  down.  On  the  highest  level 
of  the  weir  it  will  probably  be  very  advantageous  to  use  Destontaines's 
drum-wickets,  or  the  Brnnot  ponton.  The  question  of  choice  between 
the  two  can,  however,  be  left  for  future  study,  as  in  any  event  the  dams 
cannot  be  built  until  the  locks  are  finished.  In  making  the  estimate 
which  accompanies  this  report,  I  have  thought  it  best  to  assume  that 
the  whole  dam  will  be  composed  of  Cbauoine  wickets,  as  these  will  un- 
doubtedly accomplish  our  object.  If  the  other  systems  should  be  thought 
better  for  the  highest  level  of  the  weir,  the  estimate  will  still  be  sub- 
stantially correct. 

In  my  last  annual  report  I  only  estimated  for  a  width  of  navigable 
pass  of  250  feet.  Since  then  I  have  concluded,  after  consulting  with 
those  interested  in  Ohio  River  navigation,  and  studying  the  first  loca- 
tion for  a  dam,  the  surveys  for  which  were  then  in  progress,  that  it 
would  be  better  to  widen  the  pass  to  400  feet. 

LOOK. 

Experience  in  France  on  navigations  similar  to  what  is  proposed  for 
the  Ohio,  shows  that  it  is  greatly  to  the  advantage  of  navigators  for  the 
locks  to  be  large  enough  to  pass  ascending  or  descending  fleets  at  one 
lockage.  An  average  coal-fleet  has  ten  barges  (130  by  25  feet),  one  fuel- 
flat  (100  by  22  feet),  and  one  steamboat  r230  by  48  feet).  TLe  barges 
could  pass  two  abreast  if  the  locks  were  52  feet  wide,  three  abreast  if 
they  were  78  feet,  and  four  abreast  if  they  were  103  feet.  The  first- 
named  width,  however,  is  too  narrow  for  the  usual  packet  steamboats, 
which  require  from  60  to  80  feet,  and  the  last-named  is  too  wide  to  be 
closed  by  the  ordinary  lock-gate.    The  width  of  lock  must  therefore 
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SHIP-CANAL  FROM  TROY  TO  ALBANY. 

Lacks  from  Hudson  River,  via  Old  Mohawk  and  Erie  Canal,  to  Albany. 


No.  of  look. 


No.l,  A 

No.  1,  Erie. . 
Na9,  Erie.. 

Totals 


§ 

m 

M 

ja 
■*» 

S3 


O.jfdt. 
93,720 
35,000 
13,712 


71,432 


a 


Cydt 
1.543 
1,827 
1,485 


4,854 


a 

s 

m 

s 

M 

J 


C.yds. 
5.947 
8.915 
5,643 


90,505 


a 

I 

a 

0 


O.vdt 
396 
618 
365 


1.379 


5 

£ 

§ 


O.ydM. 
1.057 
1,057 
1,057 


3,171 


FUb.m. 
171, 156 
171,156 
171, 156 


! 


Ft.b.m. 
105, 585 
105, 585 
105.585 


513.468  316,755 


« 

S 

S 

•a 

3 

d 

^ 

■a 

?a 

a 

0 

m 

^ 

u 

u 

s 

5 
S 

2i 

•i 

Ui 
^ 

FLb.m.  C.yds 

Jp-d*. 

Fd9. 

7, 764       428 

3.601 

1.060 

7, 764       428 

3.601 

1.060 

7, 764       498 

3,601 

1.060 

93,999 

i,a84 

10.803 

3.180 

a 


% 

GO 


FLb  m. 

8,8eo 

8.880 
8,880 

96,640 


NOTC— Lock  No.  1,  A,  between  Old  Mohawk  iMMin  and  Erie  Canal,  at  West  Troy  weigh-lock. 
Look  No.  1,  Erie,  at  Albany. 
Lock  No.  9,  Erie,  between  Albany  and  West  Troy. 

Locks  from  Hudson  River,  via  Old  Mohawk  and  Erie  Canal,  to  Albany. 


Qaantitiei  and  itema 


Pricet 


Slocks,  bailing;  and  draining per  leek. 

71.439  cubic  yards  exciNvation  of  earth per  on.  ysrd. 

4,854  cnbic  yards  paddling do... 

90.505  onbic  yards  lock-masonry do... 

1,379  onbic  yards  mbble-masonry do... 

3,171  cubic  yards  concrete do... 

513,468  feet,  board -measare,  floor-timbers per  1,000  feet. 

316.755  feet,  board- measare,  plank  flooring do. . . 

93,999  f^t,  board-measare.  miter-sills do... 

1.984  cubic  yards,  miter-sill  walls per  ca.  yard. 

10.803  pounds  iron per  pound. 

3,180  pounds  spikes  and  nails do... 

96,640  feet,  boiird-measnre,  sheet-piling per  1,000  feet. 

Equipments.  &c. : 

3  locks,  crib- work per  lock... 

3  looks,  posts,  &c do  .. 

3  locks,  lock-gates do... 

3  locks,  sulphur  and  sand do... 

3  looks,  painting  gates do.. 

3  houses ^.... per  house. 


Total  for  three  looks 


•5,^X10  00 
28 
30 
13  00 
8  00 
5  00 
90  00 
45  00 
60  00 
8  00 
19 
06 
90  00 


9.000  00 
3U0  00 

7,a'i6  00 

100  00 

60  00 

9,000  00 


Amount. 


•15.000  00 

90,000  96 

1.456  20 

966,565  00 

11,U:I9  00 

15,855  00 

10. 269  36 

14, 953  97 

1.397  52 

10, 972  00 

1,996  36 

190  80 

539  80 


Total. 


6,000  00 

900  00 

93,568  00 

300  00 

180  00 

6.000  00 


$368^191  97 


36,948  00 
405,069  97 


Lock  No.  1,  A,  Mohawk  River  division  .. 
Locks  Nos.  1  and  9,  Erie  Canal  division. 


•115.641  80 
^189. 438  17 


Total 405,069  97 

Culverts  from  Hudson  River,  via  Old  Mohawk  and  Erie  Canal,  to  Albany,  Erie  Canal  division. 


Station. 

Stmctare. 

Masonry. 

Lnmber. 

Arch. 

Coursed. 

Rubble. 

Total. 

Hemlock. 

Pine. 

Total. 

i 

169+75 
2.'>l+30 
966-1-75 

Single  arch... 
Double  arch.. 
Box 

Cub.  feet 
4,180 
3,675 

Cub.  feet 
2.550 
8,817 
4.410 
9,838 
6.922 
18, 916 

Oub./eet 

5.960 

15,708 

Cub.feet 
19.690 
98.900 
4,410 
5,494 
10,  842 
91,964 

Feetb.m. 
16. 170 
98,050 
11,760 
11.430 
93.910 
47,829 

F^etb.m. 
6,139 

15, 916 
6.0B0 
5,688 
8.850 

46.599 

JFVs<5.m. 
99.308 
43,966 
17,850 
17, 118 
39,060 
94,344 

Lbe. 

38 

193 

8fi 

311+47 
349+65 

Single  arch... 
....  do 

1.648 
9.905 

1,008 
9.415 
3.048 

41 
64 

419+65 

3'box 

917 

11,708 

43,053 

98,139 

♦82,900 

138,449 

88,498 

»96.94d 

509 

*  3,070  cubic  yards. 
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Eitimatefor  six  etUverfH. 


Qaantitiet  and  items. 


3,070  cobio  yards  masonry per  en.  yard. . 

130,44s  feet,  board-measure,  hemlock pier  1,000  feet. . 

68. 498  feet,  board-meaaare,  pine do — 

509  pounds  iron ];)erpoaod.. 


Price. 


19  00 

90  00 

45  00 

06 


Amoant. 


#27.630  00 

3,76c)  84 

3,9r-2  41 

30  54 


Total. 


135,411  79 


Bridget  from  Hudson  Rivera  via  Old  Mohawk  and  Erie  Canaly  to  Albany, 


No. 


Railroad, 

1 

9 

J?o«<f. 

1 

a 

3 

4 

5 

d 

7 

8 

9 

10 

11 

13   

n 

14 

15 

16 

17 

18 

19 

20 

21 

Total 


• 

U  ■ 

a 

• 

I 

** 

8 

• 

• 

M 

• 

1 

•2 

Chi.  yds 

Single- 

190 

30 

Doable 

190 

933 

86 

90 

190 

804 

35 

3i) 

165 

319 

60 

30 

165 

319 

60 

30 

165 

319 

60 

50 

165 

479 

121 

30 

165 

319 

60 

30 

165 

319 

60 

30 

165 

319 

60 

80 

It  5 

204 

35 

3U 

165 

319 

60 

20 

165 

i»4 

35 

20 

165 

204 

35 

20 

190 

%04 

35 

90 

190 

204 

35 

80 

190 

204 

35 

80 

190 

2lt4 

35 

20 

190 

204 

35 

80 

165 

204 

35 

30 

165 

319 

60 

40 

165 

409 

80 

90 

190 

204 

35 

:»,  917 

1, 182 

Ji  .• 

<•• 

1 

• 

1 

5 

t2 

KB 

o 

Ydt. 

Td*. 

410.47 

21 

1, 573. 50 

45 

510 

40 

981 

45 

9t)l 

45 

981 

45 

1,834 

73 

981 

45 

9frl 

45 

981 

45 

510 

40 

981 

45 

510 

40 

510 

40 

510 

40 

510 

40 

510 

40 

510 

40 

510 

40 

510 

40 

981 

45 

1,191 

56 

510 

40 

18, 466. 97 

995 

(3 


FLb.m. 

"io.'soo 


7.700 

10,500 

10,500 

10,500 

16, 373 

10.500 

10,500 

10.500 

7,700 

10,500 

7,700 

7,700 

7.700 

7,700 

7,700 

7,700 

7.700 

7.700 

10,500 

11,885 

7,700 


207,458 


M 

a 
u 


Ftb.m. 
'is,  708 


10.680 
13. 70H 
13,708 
i:«,  708 
24.192 
13,708 
13, 70b 
13, 708 
10.6^0 
13, 708 
10, 680 
10,680 
10,680 
10.  6r-0 
10, 6W) 
10,680 
10.680 
10.680 
13, 708 
IM,  516 
10,680 


883,560 


i 


Lb». 

""Hi 


510 
570 
570 
570 
960 
570 
570 
570 
510 
570 
510 
510 
510 
510 
510 
510 
510 
510 
570 
740 
510 

12,440 


Bridgee  from  Hudson  River j  via  Old  Mohawk  and  Erie  Canal^  to  Albany, 


Qnantities  and  items. 


5.917  cabic  yards  excavation per  ca.  yd 

1.182  cubic  yards  ashlar-masonry ^o.. 

18.407  cobio  yards  pier  and  abutment  masonry do . . 

995  cnbic  yards  cou<Tete do.. 

907.458  feet,  board  measure,  pine per  1,000  ft 

2e3.560  feet,  boardmeasare,  hemlock do. . 

12,440  pounds  iron  spikes  and  naiia per  lb 

Supsrttruaturu. 

1  double-track  mllroad-hridge,  190  feet  span 

1  single-track  railroad- bridge,  190  feet  spa 

7  roan-bridges,  190  feet  span,  20  feet  wide 
4  mad-bridges.  165  leet  span,  20  feet  wide 

8  road-bridges.  165  i^t  span,  30  feet  wide 
1  road-bridge,  165  feet  span,  40  feet  wide. 
1  road-bridge,  165  feet  span,  50  feet  wide. 


Price. 


•O  98 
15  00 
13  00 
5  00 
45  00 
90  00 
06 


24, 700  00 

16. 150  00 

14.  440  00 

10, 560  ()0 

12. 870  00 

15,015  00 

16, 995  00 


Amount. 


11. 656  76 

17.730  00 

940.071  00 

4, 975  00 

9.335  61 

5,671  20 

746  40 


94, 700  00 
16, 150  00 

101, 080  00 
42, 240  00 

102, 960  OJ 
15, 015  00 
16. 995  00 


Totol. 


•980.185  97 


319, 140  00 


599,395  97 


Mohawk  River  division,  three  bridges 
Erie  CaniU  division,  twenty  bridges  . . 


$91, 995  13 
507, 330  84 


;^,^i£k%1 
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PUMPING,  PER  RUNNING  FOOT. 

To  make  an  approximation  of  the  cost  of  this  service,  it  is  necessary 
to  make  some  assumptions.  At  the  best,  this  expense  must,  from  the 
nature  of  the  case,  be  indeterminate. 

We  will  assume  that  work  can  only  be  attempted  durinp:  a  period  of 
five  months,  say  from  June  15  to  November  15,  that  beinf::  the  usual 
period  of  lowest  water;  that  it  will  take  two  such  seasons  to  complete 
the  dam ;  and  that  the  yearly  depreciation  of  the  pumpiug-apparatus 
will  be  10  per  cent.,  and  its  yearly  repairs  the  same. 

A  lO-iDch  centrifugal  pnnip,  with  15-hor8e-power  steam-eDgine,  will  cost.. .  $1,500  00 
A  flat-boat  for  carrying  it 800  00 

Total  cost  of  plant 2.300  00 

Yearly  cost  of  plant,  depreciation,  and  repairs,  20  per  cent 460  00 

Cost  of  plant  for  two  years 920  00 

One  engineer,  ten  mouths,  at  $90  per  month 900  00 

Two  deck-hands,  ten  months,  at  $90  per  month 900  00 

Coal,  three  hundred  bushels  per  month  for  ten  months,  at  ten  cents  per 

bushel 300  00 

Cost  of  pumping  for  two  seasons,  or  for  building  1,200  feet  of  dam 3, 020  00 

Cost  of  pumping,  per  running  foot  of  dam 2  50 

As  this  work  is  subject  to  extraordinary  accidents  by  floods,  it  would  be  bet- 
ter to  put  it  at 3  00 

Foundation  per  running  foot 


Material. 


Rock -excavation per  cubic  yd. 

Cat-8tone  masonry do 

Rabble do 

SiiU per  1.000  feet. 

Labor  


Cost  of  one  running  foot  of  foundation . 


Price. 


Quantity. 


19  00 

15  00 

6  50 

45  00 


4.5  yards. 
1.13  yards. 
1.0  yards. 
134.0  feet... 


Appurtenances  of  the  sole  per  one  tcicket  and  per  running  foot. 


Name  of  part. 


Heurter  and  slide 

Tripping-rod 

Guides 

KoUer 


No. 


1 
1 
•2 
1 


Material. 


Quantity. 


Price. 


Wrought  iron.. 

do 

do 

Bronze 


4e01b8 
98  lbs 
42  lbs 
86  lbs 


10  cts.  per  lb  . 
I0ct8.per  lb  ., 
lOcte.  perlb .. 
40  cti».  per  lb  . . 


Cost  of  appnriwnances  per  wicket. 


Cost  of  appurtenances  per  running  foot. 
Labor  


Total  per  running  foot. 


Coet. 


19  00 

16  95 

6  50 

1  57 

5  M 


39  02 


Cost. 


$48  00 

9  80 

4  90 

10  40 

79  40 


20  55 
500 


S5  55 


Wicket,  total  cost  and  cost  per  running  foot. 


Name  of  part. 


Horse 

Anohoring-rods 
Anchoring-disk 

Prop 

Journal-boxes  .. 
Bolts  and  nuts.. 
Panel 


No. 


1 
9 
I 
1 
4 
30 
1 


Material. 


Wrought  iron . 

...  do 

Cast  iron 

Wrought  iron. 

Cast  iron 

Wrought  iron. 
Lumber 


Quantity. 


450  lbs., 
133  lbs . 
80  lbs . . 
600  lbs . , 
930  lbs . 
3J01bs.. 
409  feet 


Price. 


Cost  of  wicket 

Cost  of  wicket  i>er  running  foot. 


10  cts.  per  lb  .. 
10  cts.  per  lb  . . 

7  cts.  per  lb  .. 
10  cts.  per  lb  . . 

7  cts.  per  lb  . . 

5  cts.  per  lb  . . 
150  per  1,000  ft. 


Cost. 


145  00 

13  30 

5  60 

60  00 

14  50 

16  50 

90  45 

175  35 
48  57 
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LOW  WEIR. 

Sill  at  level  of  low  water, 

m 

The  coffer-dam  required  will  be  identical  with  the  one  employed  for  the  navigable 
pa89,  consequently  the  same  estimate  will  bold  good  in  this  case. 

Foundation,  per  running  foot. 


Material. 


Concrete 

Gravel 

Cafc-etone 

Boarde— inner  abeetiog  for  con- 
crete frame. 

Uprisbte  for  same 

SiUe 

Kiprap 

Laoor  


Price. 


$5.00  per  cabio  yard 
50  per  cubic  yard . 
15.00  per  cnbio  yard . 
30.00  per  1,000  feet.. 


39.00  per  1.000  feet .. 

45.00  per  1,000  feet.. 

1.60  per  cabic  yard. 


Coat  of  one  ranning  foot  of  foondation 


Qmintity. 


0.75  cubic  yard. 
O.dO  cubic  yard. 
1  cubic  yMd  ... 
12  feet  


5feet , 

34  feet 

1.33  cubic  yard . 


Cost. 


13  75 

40 

15  00 

3tf 

15 

1  57 

1  95 

5  00 

28  18 


The  costs  of  the  appnrtenances  of  the  sole  and  of  the  wickets  will  be  five-sixths  of 
the  costs  of  the  similar  parts  of  the  navigable  pass.   They  will  therefore  be  as  follows  : 

Appnrtenances  of  the  sole,  per  running  foot |21  29 

Wickets,  per  running  foot 40  47 

IJIGH  WEIR. 

Sm  two  feet  abore  low  water.    Coffer-dam  same  an  for  the  low  tceir.    Foundation  per  running 

foot. 


Material. 


Price. 


Concrete  . 
Grarel  . . . 
Cut-stone . 

8UU 

Riprap . . . 
Laoor  .... 


$5.00  per  cubic  yard. 

50  per  cubic  yard. 

15.00  per  cubic  yard. 

45.00  per  1,000  feet  . . 

1.60  per  cubic  yard. 


Coat  of  one  running  foot  of  foundation. 


Quantity. 


1.95  cubic  yard. 
8  cubic  yards  . . 
1  cnbio  yard  . . . 

34  feet  

3  cubic  yards... 


Cost 


|6  25 

1  00 

15  00 

1  57 

4  80 

5  00 

33  62 


The  costs  of  the  apportenances  of  the  sole  and  of  the  wickets  will  be 
two-thirds  of  the  costs  of  the  similar  parts  belouging  to  the  navigable 
pass.    They  will  therefore  be : 

Appnrtenances  of  the  sole,  per  ranning  foot $17  03 

Wicket,  per  running  foot 32  38 

PIEBS. 

As  the  length  of  a  pier  is  the  same  as  the  width  of  the  floor  of  the 
pass,  the  cost  of  its  foundations  per  ranning  foot,  measured  in  the  direc- 
tion of  the  length  of  the  dam,  will  be  the  same  as  the  cost  of  the  length 
of  foundation  of  the  pass.  The  width  of  a  pier  being  11.48  feet,  it  will 
only  be  necessary  to  multiply  the  cost  of  the  foundation  of  the  pass  per 
running  foot  by  il.4S  to  obtain  the  cost  of  the  foundation  of  a  pier. 

Cost  of  foundation  of  one  pier  71.55x11.48 $821  39 

115.02  cubic  yards  of  cut-stone  masonry,  at  $15 1,725  30 

101.56  cubic  yards  of  rubble-masonry,  at  $6.50 660  14 

Maneuvering  capstan  for  tripping-rod 1,000  00 

Cost  of  one  pier , \,^^  ^ 
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ABUTMENT. 


The  abutment  is  located  at  the  shore-end  of  the  weir. 

Foundation  of  abutment. 


Material. 


Piles,  \(y  long,  driveu 

Sheet! Dg-pUea,  W  long,  driven 
Concrete 


Price. 


$4.90  each 

3.70  Mich 

5.00  per  yard. 


Quantity. 


13pUee 

19S  sheeting-pilet 
30  yards , 


Cost  of  foundation  of  abutment 


Superitructure  of  abutment  and  accessory  works. 


Material. 


Cut>stone  masonry 

Concrete  back  inz 

Capstan  and  gearing 

Grading  bani,  paving,  riprap,  ts^ 


Price. 


$15  per  yard 
5  per  yard 


Quantity. 


103.5  yards 

87.17  yards 

1  capstan  and  gearing. 


Cost  of  superstructure^  of  abutment  and  accessory  works 


Cost. 


150  40 
40S50 
196  00 


608  90 


Cost 


11,558  50 

430  85 

1,000  00 

5.000  00 


7,983  35 


SUMMARY. 

Having:  thus  determined  the  cost  in  detail  of  each  part  of  the  dam, 
we  will  now  bring  them  together  in  order  to  determine  the  cost  in  the 
aggregate. 

Navigable  pass. 

Goffer-dam,  per  ruDuing  foot $22  53 

PampinfT,  per  rannin^  foot 3  00 

Foundation,  per  running  foot 39  02 

Appurtenances  of  the  sole,  per  running  foot 25  55 

Wicket,  per  running  foot 48  57 

Total  per  running  foot 138  67 

Cost  for  400  feet  of  width 55,468  00 

Low  weir. 

Coffer-dam,  per  running  foot $22  53 

Pumping,  per  running  loot 3  00 

Foundation,  per  running  foot 28  18 

Appurtenances  of  the  sole,  per  running  foot 21  29 

Wicket,  per  running  foot 40  47 

Total  per  running  foot 115  47 

Cost  of  400  feet  of  width 46, 188  00 

High  wdr. 

Cofferdam,  per  runninc  foot ■. $22  53 

Pamping,  per  running  foot 3  00 

Foundation,  per  running  foot 33  62 

Appurtenanoes  of  the  sole,  per  running  foot 17  03 

Wicket,  per  running  foot 32  38 

Total  per  run nrng  foot 108  56 

Cost  for  400  feet  of  width 43,424  00 

Abutment, 

Foundation $662  90 

Superstructure 7,983  35 

Cost  of  abnt  rent 8,646  25 
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GatheriDg  together  the  costs  tbas  dotermiDed  for  each  part  of  the 
m  and  oeglectiog  quantities  less  than  one  dollar,  we  have  the  follow- 

vigable  pass |55,468 

jr 4,207 

w  weir 46,1«8 

3r 4,207 

Rhweir 43,424 

>utmeDt 8,646 

igineeriDg  and  saperintendenoe  two  years,  at  t6,000 12, 000 

Total 174,140 

ntingencies,  20  per  cent 34, 828 

Total  estimate  of  cost  of  dam 208,968 

I  have  added  20  per  cent,  for  contingencies,  because  work  like  this 

the  bed  of  a  large  river,  liable  to  sadden  and  high  rises,  is  subject  to 

juries  and  accidents  which  cannot  possibly  be  foreseen,  nor  can  they 

I  covered  by  an  estimate  except  in  this  way. 

The  site  selected  for  the  first  dam  on  the  Ohio  has  a  local  peculiarity 
lich  makes  the  works  more  costly  than  they  would  be  at  many  other 
aces.  The  profile  of  the  river  compels  the  location  of  the  dam  with 
e  end  abutting  on  Davis's  Island.  This  necessitates  the  closing  of  the 
annel  back  of  this  island.  This  channel  is  420  feet  in  width,  and  the 
im  must  be  built  up  to  the  same  level  as  the  normal  pool,  which  is  10 
?t  above  low-water.  It  is  proposed  to  build  a  dam  of  piles  and  cofifer- 
)rk,  the  mass  of  the  dam  being  riprap  stone,  paved  on  top,  and  sup- 
»rtecl  by  a  long  apron  of  riprap  interspersed  with  piles. 
The  down-stream  slope  of  the  top  of  the  dam  will  be  one  on  three, 
le  banks  above  and  below  the  dam  will  be  graded  and  paved,  and 

II  have  a  bank  of  riprap  at  the  foot  of  the  slope  for  protection  against 
idermining.  The  method  of  construction  thus  indicated  is  in  accord- 
ce  with  the  best  French  methods. 

DAM   BEHIND  DAVIS'S  ISLAND. 

CoBt  of  dam  per  running  foot. 

le  row  sheet-piling,  10  feet  loDg,  at  |4.75  per  rnnning  foot,  driven |4  75 

feet,  board-measnre,  caps,  at  $35 1  40 

feet,  board-measare,  longitudinal  stringers,  at  $35 98 

^  feet,  board-measare,  transverse-ties,  at  $35 1  87 

liles,  driven,  at  $5 - 15  00 

cabic  yards  stone-paving,  at  $3.50 12  95 

cnbic  yards  riprap,  at  $2 24  00 

;abic  yards  gravel,  at  40  cents 80 

,bor 5  00 

Total  per  rnnning  foot 66  75 

.it  for  dam  420  feet  in  length.  ...l' 28,035  00 

Bank  pt'otection  above  and  below  dam, 

0  piles,  at  $5 $2,000  00 

5  cubic  yards  paving,  at  $2.50 2,312  50 

0  cubic  yards  grading  bank,  at  20  cents 100  00 

0  cubic  yards  riprap,  at  $2 400  00 

Total 4,812  50 

)tal  cost  of  dam,  including  bank-protection *^^>%Vl  ^^ 
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TOTAL  COST  OF  DAM  NO.  1,  ON  THE  OHIO  RIVER,  INCLUDING  ALL  ACCESSORY  WORES. 

J^k $179,610 

I>aDQ 208,968 

AQxiliar^  dam  behind  Davfa's  Islnqcl . , , , , . ,.,,,, .,,, ,,,, 32,847 

421,425 

^he  estimates  on  a  lock  aud  dam  thus  far  given  presuppose  a  rock 
foundation.  In  case  we  should  be  compelled  to  build  on  gravel  the  pre- 
ceding estimates  must  be  increased.  It  then  becomes  imperative  to 
give  the  lock  an  artificial  bottom  or  floor  of  concrete,  to  found  the  pass 
and  wiers  on  similar  beds  of  concrete,  and  to  guard  against  injurious 
flltrations  by  lines  of  sheet-piling. 

This  method  of  construction  is  expensive,  but  it  seems  to  be  the  only 
one  that  gives  thoroughly  reliable  results.  On  the  Monongahela  wooden 
floors  are  used,  but  they  are  frequently  out  of  repair,  and  their  weak- 
ness is  constantly  endangering  the  safety  of  the  locks.  The  following 
extracts  from  Minard's  Navigation  des  Riviires  et  des  Canaux  show  the 
best  foreign  practice  in  such  cases : 

Soil  incompressihlef  hat  liable  to  icour, 

Sandtf  gravel,  ^c. — Found  directly  on  the  soil,  and  give  the  floors  a  thickness  of  from 
2  to  6i  feet,  depending  upon  the  lift,  the  width  of  the  lock,  and  the  tenacity  of  the 
masonry ;  oppose  subterranean  filtrations  by  cross-walls  of  beton  or  masonry  descend- 
ing lower  at  the  head  and  foot  of  the  lock  and  under  the  miter-sills  than  the  general 
foundations,  or  by  carefully  driven  rows  of  matched  sheeting-piles  under  the  whole 
width  of  the  lock  ;  make  the  floor  thicker  under  the  miter-sills  and  under  the  lower 
gate  chambers.  Make  an  apron  below  the  lock  whose  thickness  decreases  as  it  recedes 
from  the  lock,  and  whose  tctal  length  depends  on  the  lift  and  the  resistance  of  the 
soil. 

Sheeting-piles  are  very  efficacious  for  intercepting  subterranean  communication.  I 
have  seen  locks  a  hundred  years  old  on  the  Pioardy  Canal  which  still  worked  passably, 
although  the  lock-chamber  no  longer  had  a  floor,  because  the  rows  of  sheeting-piles 
under  the  miter-sills  were  in  good  condition. 

To  have  the  rows  of  sheeting-piles  well  joined,  it  is  necessary  to  use  the  system  which 
was  formerly  followed  and  wnich  is  yet  in  use  among  the  Dutch. 

The  piles  are  so  arranged  as  to  be  capped  by  two  parallel  stringers,  leaving  between 
them  an  interval  equal  to  the  thickness  of  the  sheeting-piles ;  the  latter  can  then  be 
driven  by  continuous  panels  and  by  slight  successive  penetrations  along  the  whole 
length  of  the  row,  so  that  they  reach  their  ultimate  penetration  without  losing  contact, 
and  mutually  sustaining  each  other ;  which,  as  is  well  known,  is  the  advantage  of 
driving  by  panels. 

On  uie  otner  hand,  when  they  are  driven  by  the  ordinary  method  of  first  driving 
piles  held  between  two  rows  of  stringers,  and  then  sheeting-piles  in  the  interval  be- 
tween the  clamps,  the  piles  obtain  isolated  holes,  independent  in  direction  one  of  the 
other,  and  it  is  difficult  to  form  a  connection  between  them  aud  the  intermediate 
sheeting-piles. 

Ties  that  are  parallel  to  the  length  of  a  look  are  the  cause  of  dangerous  filtrations, 
because  when  the  earth  settles  which  was  placed  under  them  it  leaves  a  void  which 
cannot  be  filled,  and  which  establishes  a  continuous  communication  from  the  water 
above  the  lock  to  that  below  it,  whilst  similar  voids  under  the  caps  are  interrupted  at 
each  pile. 

If,  as  often  happens  in  these  kinds  of  soil,  the  springs  are  very  abundant,  after  having 
excavated  until  the  pumping  becomes  too  costly,  the  trench  for  the  foundation  should 
be  finished  by  dredging.  The  bottom  should  be  graded  to  suit  the  drainage  ;  the  sides 
of  the  excavation  should  be  slightly  raised :  then  drainage-wells  should  be  dug  in  the 
lowest  parts ;  afber  which  the  whole  should  be  covered  by  a  bed  of  from  1  to  2  feet  of 
beton,  so  as  to  have  a  kind  of  large,  flat,  impermeable  canal,  in  which  pumping  can 
be  done  after  the  mortar  has  set. 

Beton.  placed  on  the  soil,  chokes  or  diminishes  the  bottom  springs,  and  makes  pump- 
ing mucfi  less  expensive.  I  found  in  a  similar  case  that  ten  Archimedean  screws  were 
sufficient  to  lay  bare  an  excavation  covered  with  IG  inches  of  beton,  while  seventeen 
screws  had  not  succeeded  in  getting  water  lower  than  2^  feet  above  the  bottom  of  this 
exoavatioD, 
If  the  foiiDdatioDS  are  mncli  below  llie  level  of  the  springs,  it  will  be  necessary,  after 
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dredging,  to  drive  an  inclosnre  of  piles  and  sheeting-piles  at  the  feet  of  the  main  slopes 
of  the  excavation,  which  mnst  be  somewhat  widened ;  then  a  layer  of  beton,  of  from 
2  to  3  feet  in  thickness,  mast  be  poared  into  the  inclosed  space;  next,  by  means  of 
scaffolds  resting  on  the  heads  of  the  piles  of  the  inclosnre,  wnose  top  mast  be  above 
the  level  of  the  springs,  vertical  or  inclined  posts  mast  be  planted  in  the  beton,  which 
will  serve  to  support  panels,  so  as  to  make  a  second  interior  inclosnre,  forming  with 
the  first  one  a  perimetrical  coffer-work,  which  should  be  filled  with  beton  up  to  the 
level  of  the  springs,  supporting  it  on  the  exterior  by  earth-filling.  We  will  thus  have 
a  coffer-dam,  inside  of  which  we  can  pump  out  after  the  mortar  has  set.  The  posts 
and  panels  will  then  be  removed,  and  tne  masonry  will  be  built.  The  masses  of  beton 
in  the  coffer-dam,  cut  in  steps  if  the  posts  were  inclined,  will  form  part  of  the  side- 
walls  and  of  the  lift- wall.  At  the  lower  end  of  the  lock  they  mnst  be  removed  to  be- 
low the  surface,  in  order  to  open  communication  with  the  lock,  unless  from  motives 
of  economy  this  part  of  the  coffer-dam  was  made  of  clay,  which  can  more  readily  be 
removed. 

If  there  is  danger  of  cracking  the  beton  by  driving  in  the  posts,  their  feet  can  be 
buttressed  by  long  timbers  extending  from  one  side  of  the  coffer-dam  to  the  other. 

The  interior  posts  ought  to  be  somewhat  inclined;  if  they  are  much  inclined,  consid- 
erably less  beton  is  required ;  but  that  part  which  fiils  the  acute  angle  of  the  coffer- 
work  can  only  get  there  by  flowing  down  a  slope,  and  at  this  part  all  the  milk  of  the 
beton  {laitance)  will  be  accumulated.  This  has  but  a  very  moderate  consistence,  and 
may  give  rise  to  accidents,  which  can  be  avoided  by  using  vertical  or  slightly- inclined 
X^anels. 

I  have  given  the  above  tranRlation  on  account 'of  its  intrinsic  vaJue, 
and  because  it  is  contained  in  a  very  valuable  treatise  (Minard's  Ifavi- 
Ration  des  Bividres  et  des  Canaux)  which  is  now  out  of  print.  This  book 
was  recommended  to  me  by  a  distinguished  French  engineer  (M.  Mal4- 
zienx)  as  the  best  authority  on  such  work,  and  by  good  fortune  I  suc- 
-ceed^  in  securing  a  copy.  1  ought  to  add  that  ^'  beton  "  and  ^^  concrete" 
are  synonymous  terms. 

I  think  that  I  am  perfectly  safe  in  saying  that  every  lock  on  the  Ohio 
will  be  founded  on  rock^  gravel,  or  sand. 

Having  estimated  for  a  lock  on  rock  foundation,  it  remains  to  deter- 
mine what  modification  will  be  required  in  the  estimates  for  sand  and 
gravel  foundations. 

The  great  difficulty  occurs  in  the  lock-chamber.  Although  by  using 
sheet-piling  we  may  greatly  reduce  the  percolation  of  water  through 
the  soil  under  the  lock,  it  is  impossible  to  stop  it  entirely.  The  efifect 
of  this  under-current  of  water  is  to  cause  an  upward  pressure  on  the 
floor  of  the  lock  whenever  the  chamber  is  empty.  This  upward  pressure 
must  be  met  by  dead-weight,  or  by  weight  aided  by  tenacity.  If  we 
use  nothing  but  concrete,  it  will  resist  partly  by  its  weight  (due  allow- 
ance being  made  for  reduction  of  weight  by  immersion),  and  partly  by 
its  construction  as  a  monolith,  with  its  ends  firmly  held  under  the  side- 
walls. 

If  we  fill  the  area  with  piles  and  a  less  amount  of  concrete  in  the 
spaces  between  the  piles,  we  will  then  have  a  resistance  due  to  the 
weight  of  the  concrete  in  water,  increased  by  the  resistance  of  the  piles 
to  extraction. 

Lastly,  we  may  use  masonry  built  in  what  is  known  as  plate-bands, 
^r  reversed  arahes,  with  an  infinite  radius  for  the  intrados.  The  key- 
stone is  wedge-shape,  with  its  widest  face  lowest;  the  other  voussoirs 
have  their  sides  inclining  toward  the  key,  and  their  under-widths  are 
slightly  greater  than  their  widths  at  the  intrados.  The  plate-band  may, 
therefore,  be  considered  as  the  extreme  case  of  a  flat  arch.  It  may  be 
Ibuilt  on  a  foundation  of  concrete,  or  on  a  wooden  platform,  thus  making 
two  additional  methods. 

All  the  plans  described  above  require  the  same  expenditure  for  coffer- 
<lam  and  for  the  rows  of  sheet-piling,  designed  to  prevent  subterranean 
filtration.  The  cost  of  these  works  will,  therefore,  be  estimated  before 
going  into  the  details  of  the  floor. 
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COFFEB-DAM. 


This  will  be  built  of  two  rows  of  piles  aad  sheeting-piles,  8  feet  apart, 
and  the  space  between  the  rows  will  be  filled  with  gravel.  The  outside 
sheeting-piles  will  be  3  inches  thick  and  12  feet  long;  the  inner  ones 
being  2  inches  by  10  feet  long.    The  latter  will  be  driven  by  hand. 

Coffer-dam  per  running  foot. 


Hatorial. 


Price. 


Piles.  18' long 

Cater  sheeting-piles 
loner  sheeting-piles 

Wales 

Gravel , 

Labor 


Total. 


$5.40  per  pile,  driven... 
13  per  pile,  driven  . . , . . 

$40  per  1,000  feet 

$35  i>er  1,000  feet 

50  cents  per  cabio  yard. 


Qaantity. 


i 

n 

fiU  feet,  board  measore 
12  feet,  board-measure 
Si  cubic  yards 


Cost  of  1,040  feet  of  coffer-dam. 


Coet. 


$1  0» 
3  60 

eo 

4S 
1  17 
900 


9  07 


9,434  80 


Sheeting-piles. 

The  sheet-piling,  to  prevent  filtration,  should  extend  along  the  whole 
length  of  the  river- wall,  across  the  head,  across  the  toot,  under  the  lower 
mitor-sill,  and  on  the  prolongation  of  the  line  of  the  dam.  Its  total 
length  will  be  1,136  feet. 

Sheet-piling  per  running  foot. 


Material. 


Price. 


Qaantity. 


Piles,  14  feet  long 
Sheeting-piles .... 

Wales 

Labor  


$4.68 i  ^ 

$4.80  per  pile,  driven ,  l| 

$35  per  1.000  feet lu.67  feet,  board-measure. 


Total L... 

Cost  of  1,136  feet  of  sheeting  piles 


Cost 


$0  47 

5  76 

37 

1  00 


7  60 


8,633  60 


Fumping. 

The  price  of  pumping  will  be  taken  at  the  price  previously  deter- 
mined, viz,  $3,020  for  the  two  seasons  that  will  probably  be  required  for 
constructing  the  lock. 

FLOOBS  OF  LOGKCHAMBEBS. 

Concrete  only. 

To  determine  the  necessary  thickness  of  the  concrete,  De  Lagren^ 
(Navigation  Int^rieure,  vol.  iii,  p.  77)  gives  the  following  formula : 

c  — _•  — — 

in  which — 

e  =  thickness  of  concrete  in  meters; 

2  =  half- width  of  lock  in  meters  =  12  j 

h  =  lift  of  lock  in  meters  =  2 ; 

7r  =  safe  tensile  strain  on  concrete  =  5  tons  per  square  meter. 

Substituting  these  values  in  the  formula,  we  get — 


e  = 


—  144  +  12  V144  +  2X2X5 


=  1.9  meters  =  6^  feet. 
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This  result  is  a  large  one^  and,  as  ex|>erieQce  has  showa  (Minard, 
Navigation  des  Rividres  et  des  Canaux^  p.  181)  that  the  under  pressure  is 
always  less  than  the  theoretical  head,  I  have  estimated  on  a  uniform 
thickness  of  6  feet. 

17,333  oabic  yards  coDcreto,  at|5 $86,665 

22,000  cubic  yards  gravel  excavation,  at  30  ceuts 6,600 


Piles  and  plafform  with  concrete. 


d3.265 


The  usual  practice  in  France  is  to  put  the  concrete  on  top  of  the  plat- 
form, while  the  contrary  is  the  practice  in  this  country.  It  seems  to  me 
that  where  concrete  is  used  under  the  platform  voids  may  occur  under 
the  bottom  of  the  lock  by  settlement  or  otherwise,  and  that  under  these 
circumstances  the  concrete  would  probably  become  detached  from  the 
piles  and  the  under  surface  of  the  platform,  with  which  its  bond  is  neces- 
sarily weak,  and  would  fall  into  these  voids.  If  this  should  happen, 
the  platform  would  have  to  withstand  the  under  pressure  without  any 
help  from  the  concrete.  This  would  not  occur,  however,  where  the  con- 
crete was  placed  above  the  platform,  and  for  that  reason  I  prefer  the 
French  practice. 

In  the  following  estimate  the  supporting-piles  are  placed  7  feet  apart 
over  the  whole  area  occupied  by  the  chamber,  and  3^  feet  apart  under 
the  walls,  and  3  feet  of  concrete  is  placed  on  the  platform.  The  maxi- 
mum upward  pull  on  each  pile  under  the  chamber,  allowing  for  the 
maximum  under  pressure  due  to  the  head,  is  calculated  at  5  tons,  but 
experience  has  shown  that  this  is  much  greater  than  will  be  found  in 
practice.  The  friction  on  the  sides  of  the  piles  will  be  ample  to  with- 
stand this  upward  pressure  even  at  its  maximum. 

Lock-foundation  piles  and  concrete. 


MAterial. 

Price. 

Qaantity. 

Cost. 

Piles.  19  feet  lonir.  driven 

$435 

2576 

$10, 948 
4.725 

Caps.  10  by  18 

$35  per  1.000 

135.000 

Iron  straps,  spikes,  and  bolts 

4-iiich  floor-planks 

6  oents 

70.000  Doonds 

4.5200 

$35  per  1.000 

312  000 

10,990 

1,901 

790 

Transverse  floor-biliders,  6  by  8 

&-inch  spikes 

$35  per  1.000 

34,3S0  feet,  board-measnre. 
18  000  pounds 

4  cents 

Labor  cappinir  piles 

50  cents 

2,576 

1,888 
390 

Labor  Isvins  floor 

50  cents 

780  linear  feet 

Liabor  Isyins  floor-binders 

$i 

110 

S90 

Concrete 

$5 

8.667  cnbio  yards 

43,335 
3.750 

IU]nap 

$1.50 

3  500  cubic  vsrds 

Gravei  excavation 

30  oents 

22  000  cubic  vards 

6.600 

Gravel  filling 

50  cents 

2,500 

1,950 

Total 

89.547 

Plate-bands  of  masonry  resting  on  concrete  and  on  piles  and  platform. 

The  thickness  of  the  plate-bands  will  be  taken  at  2^  feet,  resting  on  2 
feet  of  concrete  in  the  first  case,  and  on  piles  and  platform  in  the  second. 
In  the  first  case,  therefore,  there  will  be  a  substitution  of  2^  feet  of  plate- 
band  masonry  for  4  feet  of  concrete.  The  volumes  of  the  two  will  there- 
fore be  in  the  proportion  of  5  to  8.  Equality  in  cost  would  require  that 
the  price  of  a  cubic  yard  of  masonry  should  be  one  and  three-fifths 
greater  than  that  of  a  cubic  yard  of  concrete.  But  as  this  masonry 
must  be  of  cut  stone,  it  is  evident  that  its  cost  would  more  than  exceed 
this  limit  This  method  of  construction,  therefore,  need  not  be  exam- 
ined in  detail.  The  same  remarks  apply  still  more  strongly  to  the  case 
of  plate-bands  on  piles  and  platform,  as  in  this  case  the  .2^  feet  of  ma- 
sonry only  replaces  3  feet  of  concrete. 


202 


NAVIGATION    OP   THE   MISSISSIPPI    RIVER. 


Where  concrete  is  used,  with  or  without  piles  and  platform,  the  bed 
of  concrete  mast  extend  under  the  side  walls,  replacing  a  portion  of  the 
masonry.  This  will  make  a  reduction  in  cost  of  about  $5,0(K)  in  lock- 
masonry. 

Summing  up  the  results  thus  far  obtained,  we  get  the  following  : 

Loch  on  gravel  with  concrete  floor, 

€offer-dam |9,433 

Sheeting-pilea 8,634 

Pamplo^ 3,020 

Foandation  and  floor 93,265 

Lock,  as  per  estimate  for  rock  fonndation..,.. 179,610 

Total.. 293,962 

Dedact  from  estimate  on  tock  fouDdation,  coffer-dam,  aod  pamping. ..  $6, 000 

Hock  excavation 20,000 

Saving  on  lock-walls 5,000 

31,000 


262,962 

Add  10  per  cent,  for  contingencies 26, 296 

Total  cost  of  lock .* 289,258 

Look  on  gravel,  with  piles,  plaf/orm,  and  concrete. 

Cofferdam $9,433 

Sheeting-piles 8,634 

Pamping 3,020 

Foandation  and  floor 89, 547 

Lock,  as  per  first  estimate,  with  deductions  as  indictated  above 148, 610 


Add  10  per  cent,  for  contingencies 


259,244 
25,924 


Total  cost  of  lock 285,168 

The  foundation  of  concrete  on  piles  and  platform,  being  the  cheaper 
of  the  two,  will  be  the  one  that  will  be  used  in  the  estimates. 

The  costs  of  the  navigable  pass,  the  weirs,  and  the  piers  will  also  be 
dififerent  on  gravel  from  what  they  were  on  rock. 

The  following  are  the  estimates  on  this  part  of  the  work: 

The  coffer-dams  are  allowed  to  remain  and  become  a  part  of  the  work, 
<;are  being  taken  to  cut  them  down  to  a  foot  or  two  below  the  level  of 
the  sills.  The  high  weir  has  practically  no  coffer  dam,  as  what  might 
be  considered  such  is  filled  with  concrete,  and  thus  made  the  founda- 
tion for  the  wickets. 

Navigable  pass  and  low  weir  on  gravel. 

COFFER  DAM  AND    FOUNDATION. 


Material. 


Coffer-dam : 

Piles,  18  feet  loog 

Sheet-piles 

StriDeers 

Smallsheet-piles  . 

Biodera  

Bolts 


Dredging. 
-Concrete  . 
Cat-stone. 

Sills 

Labor 


Total  per  moning  foot. 


Price. 


T 


Quantity. 


Cobt 


$5.16  per  pile,  driven 
16.65  per  pile,  driven 
$35  per  1,000  feet  . . . 
$1.50  per  pile,  driven 
$35  per  1,000  feet... 
3  cents  per  poand — 
30  cents  per  yard  . . . 

$5  per  yard 

|15  per  yard 

$45  per  1,000  feet.... 


? 

M 

980  feet.... 

S 

7  feet 

300  pounds 
7  yards  — 
54  yards  ... 
Wfl  yard  . 
34  feet  


$2  06 

13  30 

34  30 

3  00 

85 

6  00 

9  10 

27  50 

16  95 

1  51 

500 


111  97 
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High  wHr  on  gravel, 

COFifKR-DAM  AND    FOUNDATION. 


MftteriAL 


Piles.  13  feet  loni; 

Sheet-pilea 

Stiiogera 

Binder* 

SUU 

CoDcrete 

Gravel 

Hiprap 

X>ahor 


Total  per  mnDing  foot. 


Price. 


|4.56  per  pile,  driren 
95.63  per  pile,  driven 

$35  per  1,000  feet 

$45  per  1,000  feet.... 

•45  per  1,000  feet 

15  per  yard    

50  cenU  per  yard 

$'2  per  yard 


Quantity. 


I 

S 

80  feet... 

fi08  8feet 

34  feet... 

3yarde  .. 

3  yards  . . 

1  yard  ... 


Cost 


$3  36 

11  S6 
3  80 
9  40 
1  M 

15  00 
1  00 
9  00 
5  00 


51  33 


Pier  on  gravel. 

The  cost  of  foundation  will  be  the  same  as  that  for  the  pass  on  ^avel. 
The  area  of  the  pier  will  either  be  included  in  the  cofifer-dam  for  the 
pass  or  in  that  for  the  low  weir,  and  therefore  its  cost  can  be  obtained 
from  the  one  given  for  these  parts  by  omitting  the  cut-stone  and  sills  and 
maltipljing  by  11.48. 

We  therefore  have — 

Foundation  (lll.»7-18.46)  X  11.48 $1,073  50 

Masonry  and  capstan,  as  per  previoati  estimate 3,385  44 

Total 4,458  94 

Abutment  on  gravel. 

The  estimate  already  made  for  the  abutment  supposes  it  to  be  founded 
on  gravel,  and  therefore  it  need  not  be  changed. 

SUMMARY.  ^ 

Bringinf^  together  the  estimates  Jast  made,  we  find  the  following : 

Xavigahle  pass  on  gravel. 

Coffer-dam  and  foundation,  per  running  foot fill  97 

Pumping,  per  running  foot 3  00 

Apportenanoes  of  the  sole,  per  running  foot 25  55 

Wioket 48  57 

Total 189  09 

Low  tretr  on  gravel. 

Coffer-dam  and  foundation,  per  running  foot $111  97 

Pumping,  per  running  foot 3  00 

Appurtenances  of  the  sole,  per  running  foot 21  29 

Wicket 40  47 

Total,  per  running  foot 176  73 

High  weir  on  gravel. 

Coffer-dam  and  foundation,  per  running  foot 51  33 

Pumping,  per  running  foot 3  00 

Appurtenances  of  the  sole,  per  running  foot 17  03 

Wicket 32  38 

Total,  per  running  foot 103  74 

Pier 4,459  00 

Ahuiment 8,646  00 

TOTAL  ESTIMATE  FOR  OHIO  ElVEE. 

In  making  this  estimate  it  is  first  necessary  to  have  an  approximate 
location  for  each  lock  and  dam,  and  then  to  apply  to  the  lengths  thus 
determined  the  costs  per  running  foot  that  are  given  above. 
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In  the  estimate  based  oq  rockfoandation  the  prices  per  ranaing  foot 
do  not  contain  the  20  per  cent,  for  contingencies  which  was  subse- 
quently added,  nor  is  it  contained  in  the  estimates  per  running  foot  for 
gravel-foundations ;  adding  this  percentage  to  the  calculated  sums  per 
running  foot,  we  have  the  following  general  table  of  costs,  from  which 
we  can  obtain  the  approximate  costs  of  all  the  parts  of  any  dam,  wha^ 
ever  may  be  its  length.  The  abutment  is  supposed  in  all  cases  to  rest 
on  sand  or  gravel,  as  also  the  dams  for  closing  island -chutes. 

Table  of  costs  of  different  parts. 


Lock 

Navigable  paas per  foot. 

Low  weir do... 

High  weir do... 

Pier 

Abntment 

Dam  behind  ialand per  foot. 


Rock  fooDda- 

tiOD. 


1179, 610  00 

166  40 

i:)8  56 

130  S7 

5,049  00 


Gravel- 
foandatioo. 


1985,168  00 

296  91 

SI9  08 

112  49 

5,351  00 

10,375  00 

78  91 


The  following  list  gives  the  approximate  locations  for  all  the  dams 
required  on  the  Ohio  in  order  to  give  6  feet  of  water  for  navigation  at 
all  times.  It  is  not  supposed  that  these  exact  sites  will  be  chosen,  be- 
cause no  detailed  examination  with  a  view  to  choosing  sites  was  made 
below  Wheeling,  nor  would  it  have  been  judicious  to  have  expended 
any  money  on  a  more  extended  examination  in  advance  of  the  actual 
construction  of  at  least  one  movable  dam.  The  experience  which  will 
necessarily  be  acquired  in  such  construction  will  probably  lead  to  some 
modifications  of  the  plans  herewith  presented,  though  I  am  firmly  of  the 
opinion  that  these  modifications  will  be  improvements  in  details  and  not 
changes  in  the  general  plan. 

It  should  be  added  that  the  special  survey  made  last  summer  between 
Pittsburgh  and  Wheeling  demonstrated  that  there  was  an  error  of  about 
8  feet  in  the  fall  between  these  two  cities  as  reported  in  the  final  report 
of  Mr.  Milnor  Koberts.  I  believe  that  for  this  part  of  the  river  Mr. 
Eoberts  used  the  old  surveys  of  1838,  and  the  inaccuracy  was  probably 
in  them.  This  error  shows  that  two  more  dams  will  be  required  on  the 
Ohio  than  he  supposed.  Aooording  to  our  present  iufjrji^tioQ  sixty- 
eight  dams  in  all  will  be  needed. 

Approximate  locations  of  proposed  dams  on  Ohio  River, 


u 

If 

.^ 

-•S 

a 

15 

Jz5 

5S 

1 

4.7 

2 

8.0 

3 

11.3 

4 

13.8 

5 

90.0 

6 

36. 5 

7 

32.8 

8 

37.8 

9 

43.0 

10 

54.5 

11 

62.0 

12 

68.0 

13 

77.5 

14 

89.0 

15 

94.0 

16 

102.0 

17 

112.5 

18 

1 

119.3 

LooaUty. 


Davis's  laland 

DafT's  Bar 

White's  Bar  below  Hay's  Kan  ... 

Head  of  Deadmao's  Island 

1,000  feet  above  Crow  Island 

Beaver  Shoals 

Foot  of  Montgomery's  Island 

Head  of  Greorgetown  Island 

Foot  of  Babb's  Island 

Black's  Island 

Brown's  Island 

Head  of  WelU'  Bar 

Beech  Bottom  Bar 

Head  of  Wheeling  Island 

Month  of  McMahon's  Creek 

2,000  feet  below  Big  Orove  Creek. 

1,400  f^et  above  Fish  Creek 

2,600  feet  below  Opossnm  Creek. . 


be 

a 


a 


•-4 


F«et 

Feet 

1.580-1- 

4M 

6.0 

1,04<H- 

4:>o 

5w8 

1.350 

&4 

1,550 

&9 

1,160 

6.0 

1.390 

&4 

1,425 

&8 

1.180 

5.3 

1.500 

&0 

1.000-1- 

600 

ao 

700-f 

600 

6.0 

1,350 

6.0 

1.350 

6.0 

1.000-1- 

700 

7.0 

1,100 

7.0 

1,900 

6.0 

750+ 

750 

6.0 

1,000 

6.0 
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Jpproximate  looatums  of  prqpoted  dam$  on  Ohio  River — ContiDaed. 


a 


19 

ao 

SI 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

3:1 

33 

34 

35 

36 

37 

38 

39 

40 

41 

49 

43 

44 

45 

46 

47 

48 

49 

50 

51 

52 

53 

54 

55 

56 

r.7 

56 
59 
60 
61 
62 
63 
64 
65 
66 
67 
68 


Iff 


Locality. 


197.3 

13&4 

146.7 

158.8 

170.0 

180.4 

18a4 

902.2 

212.3 

2S3.0 

933.0 

239.8 

943.7 

956.0 

967.0 

985.3 

989.1 

30&3 

315.8 

399.4 

336.3 

351.3 

364.5 

389.0 

39X8 

419.0 

444.5 

454.0 

48S.6 

SOL  3 

509.5 

530.8 

544.5 

580.8 

617.9 

634.9 

655i6 

68X4 

700.3 

731.2 

752.3 

767.7 

'<96.4 

81X3 

83a2 

859.5 

87X7 

907.5 

942.5 

960^0 


500  feet  below  FisbiD{(  Creek 

Middle  of  WolU*  Islaod 

Bead  of  Pettieoat  Bar 

1 ,400  feet  below  Middle  Brother 

2.400  feet  below  Dnok  Creek 

Head  bar  of  Cole't  lalaod 

Foot  of  Blennerhaxett'a  lalaad 

Head  of  Belleville  Bar 

1,600  feet  above  Swan  Bar 

Head  Old  Town  Bar 

600  feet  below  Upper  Letart's  Island . . . 

Lower  end  of  Wnlfa  Bar 

3,700  feet  below  Big  Broad  Ran 

Lower  point  of  8-Mile  Island 

Lowwr  point  of  GhUlipolia  Island 

460  feet  abore  month  of  Pond  Cat 

Dogham  Bar 

BnHklo  Creek  Bar 

Bifc  Sandy  Shoals 

Ferguson's  Bar 

Jenali's  Shuals 

Cab  Creek  Bar  

Conooonneqae  Bar 

Graham's  Lower  Station  Bar 

Upper  end  of  Manchester 

Lower  end  of  Straight  Creek  Bar 

Richmond  Bar 

FonrMneBar 

Footof  Medoo  Bar 

Rising  San  Bar 

Ganpowder  Bar 

Heaa  BMrof  Yeray  Island 

Locnst  Creek  Bar 

Grassy  Flats 

Christopher's  Croasing..... 

Moman^sBar 

Foot  of  Ujiper  Bloe  Birer  Island 

Lower  Point  of  Flint  Island 

Head  of  Hog'a  Point  Bar 

Foot  of  Aoderson's  Bar 

Little  Horrioane  Island 

Scoffletown  Bar 

Henderson's  Island 

Head  of  Watnnt  Bend 

580  fSeet  above  month  of  Wabash  River. 

Battery  Rock  towhead 

Head  of  Hurricane  Island 

Cambarland  Island 

Head  of  Grand  ehain  

Jast  above  month  of  Cache  River 


S 

• 

•o 

te 

"S 

Q 

£ 

9 

iJ 

iJ 

Fett, 

JW. 

1,350 

e.o 

1.000+ 

800 

6.0 

1,380 

6.0 

1,600 

6.0 

6004- 

050 

6.0 

2,300 

6.0 

1,650 

6.0 

1.100+ 

750 

6.0 

1.600 

6.0 

1,400 

6.0 

850+ 

450 

6.0 

1.380 

6.0 

1,050 

6.0 

1,300 

6.0 

1,600 

6.0 

1,400 

&0 

1,450 

6.0 

1.350 

6.0 

1,300 

6.0 

1,500 

6.0 

1,500 

6.0 

1,150 

CO 

1,750 

6.0 

1,850 

6.0 

1,830 

6.0 

1,800 

&0 

1,8.')0 

6.0 

1,700 

6.0 

1,670 

6.0 

1,950 

6.0 

2,000 

6.0 

9,350 

6.0 

1.870 

6.0 

9,700 

6.0 

1.630 

6.0 

9.000 

6.0 

9,950 

6.0 

2,800 

6.0 

2,100 

&0 

9,700 

6.0 

9;  550 

6.0 

3,290 

6.0 

2.950+ 

650 

6.0 

3,550 

6.0 

1.700+1 

,350 

6.0 

3,950 

6.0 

2,300-1 
9,800-1 

,370 
,000 

6.0 
&0 

5,000 

6.0 

4,000 

4.0 

Sum  of  widths  of  main  river ...'. 118. 855 

Sum  of  widths  of  island  ohates 10,840 

• 

I  have  had  the  above  table  prepared,  Dot  with  the  expectatioa  that 
the  sites  selected  will  actually  be  choseu,  bat  because  such  a  table  will 
uudoubtedly  give  a  sum  of  lengths  of  dam  that  canuot  be  greatly  in 
error;  and,  therefore,  it  will  represent  the  total  length  of  dam  required 
much  better  than  can  be  obtained  by  multiplying  the  number  of  dams 
by  any  arbitrarily  assumed  averages,  unless  that  average  be  determined 
from  such  a  table. 

It  is  impossible  at  present  to  tell  how  many  of  these  locks  and  dams 
will  rest  on  rock.  I  think,  however,  it  will  be  safe  for  this  general  esti- 
mate to  assume  that  twelve  locks,  eight  navigable  passes,  six  low  weirs, 
and  three  high  weirs  will  be  on  rock,  and  the  remainder  on  gravel.  Bock 
can  be  found  on  many  shores  for  the  establishment  of  the  lock ;  and 
sometimes  this  rock  can  be  found  half  way  or  more  across  the  river.    It 
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is  very  rare,  however,  to  find  it  extending  across  the  entire  river  with- 
out being  so  covered  with  gravel  as  to  make  it  better  not  to  carry  the 
wiers  down  to  it. 

A  width  of  400  feet  in  the  clear  will  be  given  to  each  navigable  pass^ 
and  to  each  low  weir.  The  width  occupied  by  high  weir  will  be  esti- 
mated at  the  entire  width  of  the  river,  diminished  by  the  space  occu- 
pied by  the  lock  (assumed  at  50  feet,  on  the  supposition  that  part  of 
the  rock  will  be  in  the  bank);  by  the  width  of  the  two  weirs,  and  by  the 
width  of  the  two  piers.  The  width  of  high  weir  will,  therefore,  be 
the  width  of  the  river,  diminished  by  878  feet.  The  sum  of  all  the 
widths  of  river  at  the  selected  sites  being  118,885  feet,  the  sum  of  the 
widths  of  high  weir  will  be  118,883-872x68  =  59,521  feet;  dividing 
this  by  68,  we  find  the  average  length  of  each  high  weir  to  be  875  feet. 
Bearing  in  mind  that  the  high  weirs  on  rock  will  only  be  found,  if  at  all, 
in  the  upper  part  of  the  river,  it  will  be  safer  to  give  these  three  high 
weirs  an  average  width  of  600  feet,  thus  making  the  average  width  of 
the  65  on  gravel,  888  feet. 

FINAL  ESTIMATE. 

12  locks  on  rock,  at  $179,610 $2,155,320 

56  locks  on  gravel,  at  $285,168 15,969,408 

8  navigable  passes  on  rock,  at  $166.40  X  400 532,480 

60  navigable  passes  on  gravel,  at  $226.91  X  400 5,445,840 

6  low  weirs  on  rock,  at  $138.56  X  400 332,544 

62  low  weirs  on  gravel,  at  $212.08X400 5,259,584 

3  high  weirs  on  rock,  at  $130.27  X  600 234, 486 

65  high  weirs  on  gravel,  at  $112.49  X  888 6.492,923 

23  piers  on  rock,  at  $5.049 116,127 

113  piers  on  gravel,  at  $5,351  604,663 

68  abutments  on  gravel,  at  $10,375 705,500 

10,840  linear  feet  of  dam  across  island-chutes,  at  $78.21 847, 796 

Total  cost  of  radical  improvement  of  the  Ohio 38,696,671 

The  above  estimate  has  been  made  with  a  great  deal  of  care,  and  is 
about  the  best  that  is  possible  under  our  present  knowledge.  It  is  a 
very  difficult  and  uncertain  task  to  make  estimates  for  works  of  such 
magnitude  in  the  absence  of  practical  experience  in  construction  of  a 
single  one,  and  I  would  not  presume  to  undertake  it  at  the  present  time, 
were  it  not  for  positive  orders  to  do  so.  Oonsidering  the  additional 
difficulties  that  will  be  encountered  below  the  falls  of  the  Ohio,  on  ac- 
count of  the  short  and  uncertain  season  for  work,  and  the  enormous 
masses  of  sand  that  are  transported  by  the  current,  which  will  undoubt- 
edly cause  delays  and  extra  work,  I  think  it  would  be  safer  to  put  the 
whole  estimate  at  $40,000,000,  which  is  at  the  rate  of  $41,365  per  mile, 
the  total  length  of  the  Ohio  Eiver  being  nine  hundred  and  sixty-seven 
miles.  Bearing  in  mind  the  enormous  tonnage  that  would  be  borne  on 
the  river,  if  it  were  made  navigable  throughout  the  year,  it  does  not 
seem  unreasonable  to  request  appropriations  for  its  improvement  at 
least  equal  to  the  sum  that  would  be  required  to  build  a  railroad  of 
equal  length. 

Poor's  Kailroad  Manual  for  1873-74  gives  the  following  as  the  aver- 
age cost  per  mile  of  the  railroads  in  the  United  States,  deduced  from 
the  sum  of  the  stock  and  bonds  of  the  companies  owning  them  : 

Per  mile. 

New  England  States $50,418 

Middle  States 79,427 

Western  States 50,550 

These  numbers  include  rolling-stock  and  expenses  of  all  kinds. 

In  making  appropriations  for  the  radical  improvement  of  the  Ohio, 

it  should  be  borne  in  mind  that  the  radical  improvement  should  com- 

weace  at  the  upper  end  of  the  river^  and  that  it  would  be  unjust  to  the 
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commerce  of  the  remainder  of  the  river  to  entirely  neglect  it  while  work 
was  progressing  at  the  upper  end.  To  remove  obstructions,  do  necessary 
dredging,  keep  up  the  central  office,  and  build  the  dikes  required  for 
the  temporary  improvement  of  the  remainder  of  the  river,  would  require 
about  $200,000  per  annum,  gradually  decreasing  to  $50,000  after  the 
works  were  completed.  The  last  sum,  unless  raised  from  tolls,  would  be 
perpetually  required  for  the  maintenance  of  the  central  office  in  charge 
of  the  works,  the  snag-boat  for  removing  sdags,  and  the  two  dredges, 
for  which  occupation  would  always  be  found  in  keeping  the  locks  and 
passes  clear  of  deposits  and  in  improving  the  river  for  navigation  when 
the  dams  were  down. 

To  give  some  idea  of  how  much  money  would  be  required  to  secure 
the  radical  improvement  of  the  Ohio,  and  of  the  time  necessary  to  con- 
struct the  works,  I  have  prepared  the  following  table,  based  on  the  sup- 
positions that  the  river  below  the  dams  will  not  be  neglected,  and  that 
the  tolls  charged  on  the  finished  works  will  meet  their  own  expenses 
for  repairs  and  attendance.  To  construct  one  lock  will  probably  require 
two  seasons,  and  to  construct  one  dam  will  require  two  seasons  more. 
There  is  nothing,  however,  to  prevent  simultaneous  work  at  all  the  sites 
selected ;  and,  in  fact,  this  would  be  the  better  method,  in  order  to  re- 
duce to  a  minimum  the  disturbance  to  Navigation. 

I  assume  that  whenever  a  part  of  the  river  is  being  prepared  for  locks 
and  dams,  that  in  this  portion  no  part  of  the  $150,000  allowed  for  grad- 
ually decreasing  improvements  by  dikes,  dredging,  and  other  temporary 
works,  will  be  required.  In  other  words,  if  half  the  dams  are  under 
contract,  there  will  only  be  required  for  miscellaneous  expendituries,  out- 
side of  the  system  of  locks  and  dams,  $50,000  -f^^^>^^=  $125,000. 

The  upper  half  of  the  river  contains  more  dams  than  the  lower  half; 
but  I  have  neglected  this  consideration,  believing  that  it  would  be  an 
unnecessary  refinement. 


Time  for  completion. 

Annaal  approprlatloDB. 

Grand  toUl. 

For  locks  and 
dams. 

For  snagging,  dredging,  Ac 

Total  in  each 
year. 

Poor  vean 

•10, 000, 000 
5,000,000 

2,  SOO,  000 
l.S50,000 

625,000 

1st  4  years 

$50,000 

125,000 

50,000 

162,500 

125,000 

87,500 

50,000 

181,250 

162,500 

143,  750 

125,000 

106.250 

87,500 

68,750 

50,000 

190,625 

181,250 

171.875 

162.500 

153,125 

143. 750 

134, 375 

125,000 

115,625 

160, 250 

96,875 

87,500 

7t»,l25 

68,750 

59,375 

50,000 

110. 050. 000 

5, 125, 000 

5.050,000 

2,662,500 

2,625,000 

2,587,500 

2,550.000 

1,431,250 

1,412,500 

1,393,750 

1,  375, 000 

1,356,250 

1,  337,  500 

1,318,750 

1, 30<>,  000 

815, 625 

806,250 

796,875 

787.500 

778, 125 

76e,750 

759, 375 

750,000 

740.625 

731,250 

721,  875 

719,500 

703, 125 

693,750 

684,375 

675,000 

140,200,000 

Kiffht  vears  .-... 

Ist  4  years 

40. 700. 000 

2d  4  yean 

Sixfccken  TeMTB ... -. 

1st  4  years 

41,000,000 

2d  4  years 

3d  4  years 

Thirty-two  years 

4th  4  years 

Ist  4  years 

43, 700, 000 

2d  4  years 

3d  4  years 

4th  4  years 

5th  4  years 

6lh  4  years 

7th  4  years 

8th  4  years 

Sixtv-four  veara. 

1st  4  years 

47,700,000 

2d  4  years 

3d  4  years 

4th  4  years 

5th  4  vears 

6th  4  years 

7th  4  years 

8th  4  y eara 

9th  4  Years 

10th  4  Tears 

llth  4  years 

12th  4  years 

13th  4  Tears 

14lh  4  Tears 

« 

15th  4  years 

16th  4  years 

i 
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Id  conclasion  I  would  add  that  I  am  not  at  all  assured  in  my  own 
mind  that  the  system  proposed  will  be  foand  serviceable  on  the  Ohio 
below  the  falls.  But  I  do  feel  sure  that  it  is  a  better  system  than  that 
of  permanent  dams ;  and  besides,  it  is  the  only  other  system  that  prom- 
ises the  depth  required  by  the  Senate  Oommittee  on  Transportation. 
The  system  of  dikes  for  controlling  and  guiding  the  current  cannot  be 
depended  upon  to  give  more  than  4  feet  at  dead  low  water,  and  even 
this  depth  will  require  an  immense  development  of  these  works. 

However,  if  the  system  of  movable  dams  is  commenced  at  Pittsburgh, 
and  gradually  brought  down  the  river,  we  will  pass  by  degrees  from 
hard  bottom  to  soft  sand,  and  while  so  doing  we  will  acquire  abundant 
experience  as  to  the  practicability  of  successfully  encountering  the 
shifting  sands  of  the  lower  river. 

It  may  be  interesting  in  this  connection  to  state  that  in  France, 
between  1821  and  1853,  the  government  spent  535,000,000  francs,  equal 
to  $107,000,000,  iu  improving  navigation,  partly  by  canals  and  partly 
by  rivers.  During  the  same  time  private  companies  spent  100,000,000 
francs,  or  $20,000,000,  for  the  same  purpose.  I  have  no  statistics  on 
this  subject  since  1853,  but  the  additional  sum  expended  must  be  very 
large,  as  several  canals  have  been  ];)uilt,  and  also  all  the  larger  movable 
dams  in  the  Seine,  Marne,  and  other  rivers.  These  facts  are  well  worth 
consideration,  in  view  of  the  extraordinary  resources  recently  displayed 
by  France  in  bearing  the  burdens  imposed  by  the  disastrous  war  with 
Germany. 

I  inclose  herewith  a  small  drawing  showing  the  proposed  arrangement 
of  lock  and  dam  for  the  Ohio.  I  do  not  inclose  drawings  of  the  Chanoine 
wicket,  as  they  accompanied  my  last  annual  report,  although  it  is  proper 
to  add  that  I  do  not  propose  the  use  of  the  movable  bridge  shown  in  these 
drawings,  but  expect  to  work  the  wickets  by  a  maneuvering  boat. 

I  have  been  greatly  indebted,  in  the  labor  of  preparing  this  report,  to 
the  assistance  of  Lieut.  F.  A.  Mahan,  Engineers,  who  taiade  the  estimates 
on  movable  dams,  and  to  Mr.  W.  Weston,  assistant  engineer,  who  made 
the  estimates  on  the  locks  and  on  the  dams  for  closing  island-chutes. 
Besiwctfully  submitted. 

V7M.  E.  MERRELL, 

Major  of  Engineers. 

Brig.  Gen.  A.  A.  Humphreys, 

Chief  of  Engineers^  U.  8.  A. 


CC    ID. 

third  subdivision  of  the  central  transportation-route. 

report  of  major  wm.  p.  craighill,  corps  of  engineers. 

United  States  Engineer  Office, 

Baltimore^  Md,,  January  13, 1875. 

General  :  On  the  2d  of  July,  1874,  instructions  were  received  from 
you  of  the  following  tenor : 

•  *  •  •  M  U  * 

The  river  and  harbor  act,  approved  June  23,  1674,  contains  an  appropriation  of  sur- 
veys and  estimates  for  the  improvements  recommended  by  the  Senate  Committee  on 
Transportation-Routes  to  the  Seaboard  upon  four  routes  indicated  in  the  report  of  said 
committee,  to  be  expended  in  such  manner  as  will  secure  the  greatest  amount  of  exact 
information  for  each  of  said  routes. 


X-^ 
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The  sarvey  of  that  portion  of  the  ceatnJ  route  deiigoated  as  *'  a  connectioa  by  canal 
or  a  freight*  railway,  ffom  the  Ohio  River,  or  Kanawha  Biver,  near  Charleeton,  by  the 
shcMTteat  and  moat  practicahle  route  throogh  West  Virginia  to  tide- water  in  Virginia/' 
IB  assigned  to  yon. 

The  nature  and  object  of  these  surveys  are  fulW  set  forth  in  the  report  of  the  com- 
mittee, with  its  appendix  and  evidence,  copies  oi  which  have  been  forwarded  to  you 
from  this  office  for  your  informatioa  and  giudance/  You  should,  as  far  as  practicable, 
carry  out  the  views  of  the  ootumitteo. 

The  som  of  $48,000  will  be  allotted  to  yon  for  this  service  from  the  above  appropria- 
tion^ and  you  will  please  enter  upon  this  duty  as  eaurly  as  practioable. 

•  •••••* 

No  delay  was  permitted  in  nnnecesBary  preparations  for  the  perform* 
ance  of  the  daty  thus  marked  out,  but  some  time  was  requisite  for 
securing  the  services  of  persons  coq^ipetent  to  do  thoroughly  mnch  aud 
difficnit  work  in  the  remainder  of  the  season  for  such  operations,  which 
was  then  nearly  or  qnite  half  past.  It  is  proper  here  to  explain  that  the 
responsibility  resting  npon  me  for  the  supervision  of  and  disbursement 
of  public  funds  for  numerous  works  of  river  and  harbor  improvement 
In  Maryland,  Virginia,  and  North  Carolina  as  far  sonth  as,  and  includ- 
ing, the  Gape  Fear  Eiver,  made  it  impossible  that  I  should  take  any  part 
in  the  actnal  surveys,  although  frequent  visits  were  made  to  those  hav- 
ing them  in  charge,  and  a  constant  intercommunication  was  maintained 
by  ra^l  and  telegraph. 

The  surveys  were  naturally  divided  into  those  relating  to  the  water- 
line  and  those  pertaining  to  the  alternative  freight-railway*  The  opinion 
has  been  more  than  once  expressed  that  further  surveys  were  necessary 
to  procure  more  definite  and  detailed  information  concerning  the  water- 
line,  and  that  a  sum  not  less  than  $25,000  was  required  for  that  pur- 
pose. I  bad  also,  when  called  upon  officially  tor  an  opinion,  stated  that 
$25,000  were  also  needed  for  surveys  for  the  location  of  the  alternative 
freight-railway,  but  in  making  that  statement  it  was  my  understanding 
that  the  surveys  for  the  freight-railway  would  be  confined  to  a  narrow 
tract  quite  near  the  water-line,  for  which  it  was  to  be  the  alternative. 
When,  however,  the  field  of  investigation  was  extended  by  the  Com- 
mittee OD  Transportation  to  a  search  for  a  railway-Une  '^from  the  Ohio 
Kiver,  or  Kanawha  Eiver,  near  Charleston,  by  the  shortest  and  most 
practicable  route  through  West  Virginia  to  tide-water  in  Virginia,^  it 
became  obvious  at  once  that  more  time  aud  money  would  be  necessary 
for  proper  surveys  and  estimates  than  had  been  expected.  It  was 
deemed  fair  to  apply  equal  shai*es  of  the  allotted  $48,000  to  the  water- 
line  and  the  railway  surveys  and  estimates. 

The  report  of  the  committee  indicated  (p.  182)  the  points  to  which 
special  attention  should  be  given  in  the  water-line  surveys.  That  report 
says: 

*  *        *        From  the  opinions  ^pressed  by  the  board  of  engineers  it  appears — 
First.  That  the  exact  location  of  the  tunnel. is  undetermined  as  yet.    It  is  decided 

by  the  board  that  the  size  of  Ihe  tunnel  shall  b<d  changed  to  the  dimensions  above  men- 
tioned. 

Second.  That  additional  snrreys  are  necessary  in  order  to  determine  the  question  as 
to  whether  it  is  better  to  construct  a  canal  fh)m  the  summit  to  the  Kanawha  River,  or 
to  adopt  the  present  plan  of  slack- water  navigation,  and  that  additional  surveys  are 

necessary  for  determining  the  principal  points  referred  to  in  the  report  of  the  board. 

•  •••••• 

The  surveys  relative  to  the  summit-tunnel  were  committed,  early  in 
July,  1874,  to  the  Immediate  charge  of  Lieut.  Thomas  Turtle,  Corps  of 
Eogineers,  United  States  Army,  under  instructions,  from  which  the 
extract  below  is  made : 

*  *  *  As  soon  as  yon  can  complete  the  necessary  arrangements,  yon  will 
proceed  to  the  neighborhood  of  the  Lorraine  tunnel,  on  the  Alleghany  summit  of  tVi^ 

H.  Ex.  49 14 
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oentral  water-line,  and  there  nndertake  snch  farther  inveetijifations  and  sarveys  as 
may  he  required  to  furnish  the  information  needed  to  enable  a  definite  and  final  loca- 
tion to  be  made  of  that  important  feature  of  the  line,  and  to  pat  the  work  promptly 
under  contract  should  Congress  provide  the  means. 

While  locating  the  tunnel  as  a  means  of  passing  a  great  commnnication  through  the 
mountain,  you  will  bear  in  mind  also  its  office  as  the  summit-level  of  a  canal,  and  con- 
sider carefully  the  best  means  of  connecting  it  with  the  canal  or  slack-water  at  either 
end,  and  of  maintaining  its  supply  of  water  by  suitable  feeding  arrangements,  assum- 
ing that  supply  to  be  sufficient. 

Your  service  with  the  board  of  engiceers  last  winter  and  spring,  and  your  knowl- 
edge of  the  various  points  connected  with  this  subject,  discussed  verbally  and  in  writ- 
ten reports  by  them,  make  it  unnecessary  for  me  to  give  further  than  the  general 
instructions  above. 

It  is  my  expectation  that,  upon  completing  the  field-duties  thus  indicated,  you  will 
supervise  the  preparation  of  illustrative  drawiuflrs  and  maps,  accompanied  by  a  full 
report,  in  which,  with  other  questions,  I  desire  you  to  discuss  the  une  of  the  tunnel  by 
the  application  of  horse-power  or  steam  in  the  various'  modes  which  have  been  else- 
where tried  and  suggesteid,  and  all  other  matters  pertaining  to  it. 

It  is  important  that  a  report,  as  complete  as  time  and  means  will  permit,  shall  be 
made  to  Congress  at  as  early  a  day  in  the  next  session  as  possible;  not  later  than  Jan- 
uary 1,1875.  .  •  •  •  •  • 

Yon  will  engage  as  many  assistants,  of  different  grades,  as  may  be  necessary,  keep- 
ing down  their  compensation,  and,  indeed,  all  expenditures  to  the  minimum  limit 
compatible  with  fairness,  and  the  accomplishment  of  much  and  reliable  work  in  a 
comparatively  short  time.  •  •  •  •  • 

Free  and  full  communication  of  your  views  at  all  times  is  invited.  I  shall  watch 
your  operations  with  very  great  interest,  expecting  most  valuable  and  creditable 
results  therefrom^  to  the  attainmeu.t  of  which  you  shall  have  my  consiant  and  ready 
aid  by  every  means  whereby  it  can  be  properly  rendered.  •  •  • 

The  further  surveys  of  the  Greenbrier  and  New  River  were  placed  in 
the  hands  of  Mr.  N.  H.  Hutton,  assis^tant  engineer,  under  instructions, 
from  which  the  following  extracts  are  made,  some  of  the  other  general 
paragraphs,  not  quoted,  being  identical  in  phraseology  with  those  ahead 

given  from  the  instructions  of  Lieutenant  Turtle : 

•  «••••  • 

You  will  enter  upon  a  resurvey  of  the  Greenbrier  Rivet*  below  Howard's  Creek,  and 
of  New  River  below  the  Greenbrier,  the  objects  being  to  fix  the  precise  location  of  dams 
and  other  details  of  the  slack-water  navigation  of  these  streams,  with  the  collection 
of  such  additional  information  as  will  enable  a  detailed  determination  to  be  made  of 
the  location  and  cost  of  the  canal,  which  by  some  engineers  is  considered  a  necessity 
for  that  part  of  the  line,  and  by  others  a  desirable  though  not  a  necessary  alternative 
to  the  slack-water.  You  will  keep  in  view  also  the  possible  advantages  to  be  gained 
by  resort  to  tunnt'ls  for  avoiding  difficult  localities  in  the  valley  of  New  River  spe- 
cfally,  and  thereby  at  the  same  time  shortening  the  line  either  of  the  slaok- water  or 
canal  navigation.  It  is  desired,  if  possible,  that  the  information  you  gain  will  be 
such  as  to  enable  the  work  along  that  portion  of  the  line  to  be  put  promptly  under 
contract,  should  Congress  provide  the  means. 

Much  valuable  matter  has  been  already  accumulated  concerning  this  part  of  the  line 
through  the  labors  of  your  able  predecessors,  which  should  be  freely  used. 

•  •  •  •  •  •  • 

Well  organized  and  equipped  parties  of  competent  assistants  were 
very  speedily  in  the  field  and  actively  at  work.  Mr.  Hutton  commenced 
operations  at  the  mouth  of  Howard's  Creek  on  the  Greenbrier  Eiver,  but 
it  soon  became  apparent  that  there  was  an  unequal  distribution  of  work 
between  him  and  Lieutenant  Turtle,  and,  in  consequence,  Mr.  Hutton's 
parties  were  moved  down  to  the  mouth  of  the  Greenbrier,  and  it  was 
arranged  that  Lieutenant  Turtle's  parties  should  complete  the  Green* 
brier  field-work  after  finishing  what  was  necessary  for  the  summit  divis- 
ion. 

Still  later  in  the  season,  and  quite  unexpectedly,  I  was  directed  to 
relieve  Major  Merrill,  Corps  of  Engineers,  of  the  charge  of  the  improve- 
ment of  the  Great  Kanawha  lliver^  and  of  its  survey  from  the  Great 
Falls  to  the  Ohio  Kiver. 

I  was  unable  to  meet  Major  Merrill  until  the  middle  of  August,  as  he 


NAVIGATION   OF   THE   MISSISSIPPI   RIVER.  211 

was  detained  elsewhere  by  daties  which  he  found  himself  unable  to  post- 
pone. As  soon  thereafter  as  possible,  about  the  20th  of  August,  1874, 
the  survey  of  the  Great  Kanawha  was  placed  in  the  hands  of  Mr.  A.  M. 
Scott,  the  competent  local  assistant  engineer,  in  charge  of  the  improve- 
ment of  the  river.    The  instructions  given  him  were  the  following : 

WiBbing  to  avail  myself  of  your  assistance  and  special  local  kno^Ied^e  of  the  Great 
Kanawha  River,  havinfi^  in  view  the  necessity  of  furdier  surveys  to  enable sach  a  report 
to  be  made  as  seems  to  be  required  by  the  Senate  Committee  on  Transportation,  in  order 
to  the  formation  of  a  definite  conclusion  as  to  the  proper  method  and  the  cost  of  per- 
manently improving  the  river  so  as  to  give  a  uaefuX  depth  of  not  less  than  6  feet  at  all 
stages  of  water,  which  means  actually  a  depth  of  not  less  than  7  feet,  I  have  to  request 
you  to  make  such  additional  examinations  from  the  falls  to  the  mouth  of  the  river  as 
will  give  you  the  means  for  the  following  objects : 

1st.  A  revision  of  Mr.  Lorraine's  estimate  for  slnice-navigatioUi  with  the  help  of  a 
reservoir. 

2d.  A  revision  of  Mr.  Lorraine's  estimate  for  a  lock-and-dam  navigation,  with  locks 
240^  X  40'. 

3d.  Ad  estimate  of  the  cost  of  a  lock-and-dam  navigation,  the  lock  to  be  about 
250'  X  50'. 

4th.  An  estimate  of  the  cost  of  movable  dams,  with  large  locks. 

The  estimate  should  be  in  detail  and  be  liberal.    The  accompanying  report  should 
treat  the  whole  subject  fully,  and  should  be  in  my  hands  by  December  15,  1874. 
•  •••«•• 

Under  the  phraseology  of  the  Senate  committee,  designating  the 
eastern  termination  of  the  freight  rail  way  as  "tide-water  in  Virginia,'^ 
it  became  necessary  to  consider  in  that  connection  the  whole  line  from 
Alexandria  to  Norfolk,  and  a  communication  by  rail  thence  to  the  Ohio. 

The  language  of  the  committee  probably  excluded  from  examiuatiou 
the  claims  to  consideration  of  the  route  of  the  great  and  highly  impor- 
tant and  valuable  artery  of  trade  and  travel  known  as  the  Baitimoreand 
Ohio  Railway,  although  (by  its  Parkersburg  and  Metropolitan  branches, 
the  former  intersecting  the  Ohio  in  West  Virginia,  and  the  latter  and 
its  connections  debouching  on  the  Potomac  Kiver,  the  great  tidal  stream 
of  Virginia,  and  by  the  main  road  and  its  branches  passing  through 
much  of  the  territory  of  Virginia  and  West  Virginia)  the  combination 
fills  nearly  the  requirements  of  my  instructions.  The  merits  and  advan- 
tages of  that  route  are  too  well  known  by  the  whole  country  to  require 
anything  more  in  this  report  than  a  simple  reference  to  them. 

It  be^me  necessary,  however,  to  look  over  the  whole  of  Virginia 
south  of  the  Baltimore  and  Ohio  line,  and  to  discover  any  other  which 
was  practicable  through  "  West  Virginia  to  tide- water  in  Virginia  "  in 
order  to  determine  which  was  "  the  shortest  and  most  practicable." 
Several  railroads  had  been  already  constructed  in  whole  or  in  part,  and 
several  others  have  been  projected,  and  it  was,  therefore,  desirable  to 
utilize,  as  far  as  possible,  the  information  already  gained  from  previous 
surveys  for  those  routes,  and  with  that  object  to  have  the  services  of 
reliable  civil  engineers  who  had  been  engaged  in  responsible  and  im- 
portant positions  in  connection  with  them. 

About  this  time  Mr.  H.  D.  Whitcomb,  the  constructor  of  much  of  the 
Chesapeake  and  Ohio  Railroad  from  Richmond  to  Huntington,  resigned 
his  position  as  its  chief  engineer.  With  your  assent  his  services  were 
at  once  secured,  and,  muc^i  to  my  gratification,  he  entered  very  promptly 
upon  the  work,  under  instructions,  from  which  the  following  extracts 

are  made : 

•  •••••• 

The  War  Department  has  placed  under  my  supervision,  and  expects  a  report  upon, 
the  survey  of  that  portion  of  the  *' central  line''  of  communication  designated  by 
the  Senate  Committee  on  Transportation  as  '*a  connecting-link  by  canal  or  a  fteigii- 
railway,  from  the  Ohio  River,  or  Kanawha  River,  near  Charleston,  by  th^  isViOT\A^\»  ^\A 
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moftt  prjftcticable  route  throi^h  West  YirgiDia,  aad  to  tide-water  in  Vir^Dia,"  the  de- 
sire bein^  to  seoore  this  seasoa  the  greatest  amount  of  exact  informatioD  as  to  the  ob- 
ject moDtioned  above,  to  be  in  readiness  for  consideration  by  Congress  at  its  next  ses» 
sion. 

These  instraetions»  while  of  a  rerj  general  oharaoter,  yet  fix  eeriaio  termioal  limiis 
and  an  intermediate  belt  of  conntry  over  which  our  investigations  are  to  extend,  as 
far  as  the  time  and  means  at  command  will  permit. 

The  western  terminal  point  may^  be  taken  as  the  area  of  which  Charleston  is  the  cen- 
ter. The  eastern  is  the  tide-water  in  Virginia,  which  we  may  regard  as  practically 
extending  from  Alexandria  to  Norfolk. 

Nature  has  herself  well  marked  the  proper  central  line  of  water-commnnication  from 
the  great  valtey  of  onr  great  river,  the  Mississippi,  to  the  Atlantic  seaboard.  She  has 
stretched  out  the  Ohio,  and  only  that  stream,  fM*  to  the  East.  We  naturally  leave  the 
Mississippi  Vi^ley  by  that  line  in  looking  for  a  connection  with  the  Atlantic.  The 
head- waters  of  the  Ohio  and  its  tributaries  approach  so  nearly  those  of  the  James  and 
Potomac,  that  attention  is  inevitably  turned  to  those  streams  in  considering  a  prolon- 
gation or  the  water-line  to  the  Atlantic. 

Our  present  instructions  and  other  indications  limit  us  to  the  James  River  route  for 
the  water-line.    Much  time  and  money  have  already  been  spent  upon  it,  and  two  par- 
ties will  again  be  engaged  this  season  in  further  investigations  which  are  deemed  nec- 
essary, and  are  expected  to  settle  all  remaining  doubts  as  to  the  coat  and  practica- 
bility of  the  line. 

Your  familiarity  with  the  country  traversed  by  the  Chesapeake  and  Ohio  Railroad, 
and  as  to  improvements  in  location,  &c.,  which  might  be  made  in  it,  induced  me  at 
once  to  desire  your  aid  in  considering  the  subject  of  the  freight-railway,  which  has 
been  recommended  as  an  alternative  to  or  connecting-link  at  the  summit  of  the  water- 
communication. 

As  you  have  agreed  to  undertake  a  portion  of  the  necessary  investigations,  I  will 
request  you  to  direct  your  attention  to  the  following  points  : 

1st.  To  the  conversion  of  the  Chesapeake  and  Ohio  line  from  the  Ohio  to  Clifton  Forge 
into  a  double-track  freight-way,  with  due  regard  to  its  usefulness  as  a  great  through- 
route  for  passenger- travel. 

2d.  The  constructfon  of  the  continuation  of  such  a  railway  from  Clifton  Forge  east- 
ward, terminating  on  the  York  or  James  River  or  Hampton  Roads.  This  portion 
might  possibly  be  by  the  present  line  of  the  Chesapeake  and  Obio  Railroad  to  Rich- 
mond, or  via  Lynchburg  down  the  valley  of  the  James,  or  otherwise  to  Richmond  or 
City  Point,  or  to  Norfolk  or  City  Point,  via  the  South  Side  and  Norfolk  and  Peters- 
burg route.  .4 

Mr.  C.  P.  Manning  is  considering  the  availability  of  the  country  between  the  Balti- 
more and  Ohio  line,  and  that  of  the  Chesapeai^e  and  Ohio,  for  the  proposed  freight- 
railway.  It  might  be  deemed  best  to  take  the  line  of  the  Washington  City,  Virnrmia 
Midland  and  Great  Southern  Railway  from  Gordonsville  to  Alexandria,  or  from  Gordons- 
ville,  via  Fredericksburg,  to  tide-water  near  Quantico,  or  some  other  point  on  the  Po- 
tomac near  there.  On  this  part  of  the  investigation  his  examination  and  yours  will 
cover  some  of  the  same  ground.  It  would  be  well,  therefore,  that  you  and  he  should 
have  a  conference,  so  as  to  avoid  double  work,  while  availing  ourselves  of  all  reliable 
attainable  information  from  every  quarter,  supplementing  it»  when  necessary,  by  re- 
<3onnaisBances  and  surveys. 

Our  reports  should  be  in  Washington  not  later  than  January  1, 1875.  I  should  wish 
them  to  be  in  my  hands  December  15, 1874,  for  combination  and  consideration,  in  ordev 
to  the  preparation  of  my  own  report  to  General  Humphreys. 

•  •*•••• 

Of  course  we  must,  in  the  performance  of  this  duty,  discard  all  preferences  or 

Prejudices  toward  any  route  or  locality,  but  attempt  to  learn  the  real  advantages  and 
efects  of  all  as  to  grade,  length,  terminal  facilities,  &c.,  considering  only  their  avail- 
ability in  whole,  in  pari,  or  in  combination,  to  make  a  freight-railway  worthy  of  the  na- 
tion and  useful  to  its  people,  while  not  interfering  with  passenger-travel.  The  qnestioa 
of  maintenance  and  use,  practically  and  suggestively,  dionld  be  considered  in  your 
report,  as  well  as  those  of  construction,  equipment,  &c. 

Our  operations  should  be  so  conducted  as  to  attract  as  little  public  attention  as  pos- 
sible, and  to  avoid  newspaper  or  individual  controversy  and  criticism. 

All  this  will  follow  onr  reports  ad  nanneam  no  doubt,  and  our  only  care  should  be  to 
be  prepared  with  facts  and  figures  to  sustain  the  opinions  and  results  we  may  arrive  at. 

•  •  •  •  •  •  '         • 

I  esteemed  myself  very  fortanate,  also,  in  having  the  opportunity  to 
engage,  for  the  examination  of  the  belt  of  country  between  the  Balti- 
more and  Ohio  line  and  the  Chesapeake  and  Ohio  line,  Mr.  0.  P.  Man- 
ningf  who  had  much  personal  familiarity  with  that  region.    He  acted 


NAVIGATION   OP   THE   MISSISSIPPI  EIVEB.  213 

binder  instractions  similar  in  character  and  identical  in  language  as  far 
^8  possible  with  those  given  to  Mr.  Whitcomb. 

Mr.  Whitcomb  having  been  appointed  by  the  President  of  the  United 
States  a  member  of  the  last  Board  of  Engineers,  to  whom  was  committed 
the  subject  of  the  consideration  of  the  best  method  of  permanently  im- 
proving the  navigation  at  the  mouth  of  the  Mississippi  Biver,  a  duty 
which  carried  him  to  Eorope,  was  unable  to  take  a  very  large  part  of 
the  field  duties ;  but  his  chief  assistants,  Mr.  R.  H.  Temple  and  Mr.  C. 
B.  Howard,  were  very  competent,  faithful,  and  zealous.  •  The  reports  of 
Mr.  Whitcomb  and  the  subreports  of  those  gentlemen  are  forwarded 
with  this.  The  previous  surveys  of  the  Chesapeake  and  Ohio  Bailroad 
were  freely  used,  and  our  thanks  are  due  General  Wickham  on  that 
account,  and  for  many  facilities  afforded  also  in  the  surveys  for  the 
water-line. 

My  attention  was  called  by  influential  and  prominent  persons  specially 
to  the  line  of  the  road  formerly  styled  the  Alexandria,  London  and 
Hampshire,  aud  the  line  of  a  road  lately  projected,  and  known  as  the 
Potoamc  and  Ohio  Bead.  The  foruier  has  had  a  western  extension  pro- 
jected, and  is  now  called  the  Washington  and  Ohio  Boad. 

The  president  of  the  Washington  and  Ohio  Boad,  Mr.  Lewis  McKen- 
zie,  placed  his  maps,  &c.,  at  the  disposal  of  Mr.  Manning,  and  Mr.  Bangs, 
president  of  the  Potomac  and  Ohio  line,  gave  all  the  information  and 
assietance  he  could. 

Mr.  Manning  had  the  aid  of  Mr.  Addison  Marbury,  who  joined  much 
knowledge  of  the  country  traversed  by  him  to  a  good  experience  as  an 
engineer,  and  was  specially  recommended  by  those  who  seemed  inter- 
ested in  the  Washington  and  Ohio  Boad. 

Mr.  Manning's  report  is  attached  hereto.  It  will  be  found,  like  that 
•of  Mr.  Whitcomb,  exceedingly  interesting  and  valuable.  I  feel  much 
hesitation  in  differing  from  the  eonelusions^  formed  by  either  of  such 
able  and  experienced  railroad-engineers,  but  it  is  my  belief  that  the  use 
of  a  railway,  by  opening  it  to  competition  by  all,  as  is  the  case  with  a 
•eanal,  would  be  found  impracticable,  as  it  would  also  be  to  transport 
84K)0,000  tons  of  freight  per  annum  each  way.  It  is  also  my  conclusion 
that  a  double-track  freight-railway  from  Charleston  eastward  to  tide- 
water, auBwering  the  conditions  which  such  a  road  should  fulfill,  and 
^long  the  best  route  which  could  be  adopted,  would  be  between  four 
handred  and  four  hundred  and  seVenty-five  miles  in  length.  To  take 
the  road  to  the  Ohio  would  require  an  extension  of  about  fifty  miles,  and  I 
should  ex|>eGt  the  cost  of  the  United  States  freight-railway  to  come  up 
to  about  $45,000,000,  not  including  terminal  facilities,  rolling-stock,  &c. 
These  would  cost  about  $25,000,000  more. 

The  freight-railway  routes  of  which  the  tide-water  termini  are  on  the 
Upper  Potomac  have  the  advantage  of  a  less  length.  Those  terminating 
farther  south  have  the  advantages  of  much  lower  grades  and  a  delivery 
of  freight  much  nearer  the  ocean. 

The  date  at  which  the  money  for  the  water-line  surveys  was  provided 
by  Congress  was  so  late  that  it  was  necessary  to  keep  the  parties  in  the 
field  up  to  the  last  day  allowed  by  the  cold  weather.  But  little  time 
was  thus  left  for  the  preparation  of  detailed  maps,  without  which  a 
-definite  location  of  the  parts  of  the  line  and  complete  estimates  cannot 
be  made.  These  maps  and  estimates  are  not  yet  ready,  and  cannot  be 
for  some  time.  I  propose,  however,  to  submit  some  general  conclusions, 
which  may,  in  my  judgment,  be  safely  drawn  from  them.  The  additional 
-cafeful  and  extensive  surveys  of  this  season  leave  no  reasonable  room 
for  doubt,  it  seems  to  me,  of  the  practicability  of  taking  thro\\v<»^  \Xi^ 
7-foot  water-line^  either  bj  canal  or  slack-water,  or  a  com\)m^\\Q\i  ol 
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these  metbods,  at  a  cost  about  as  stated  by  tbe  BaruardLatrobe  Board 
of  Engineers  in  their  report  of  March  18, 1874,  in  a  resolution  to  tbe 
effect  tbat  tbe  cost  will  not  exceed  $60,000,000,  may  reasonably  be 
expected  to  be  witbin  $55,000,000,  and  may  possibly  not  exceed 
$50,000,000. 

No  further  surveys  are  necessary  for  locating  the  work  in  detail,  and 
putting  it  out  to  contract,  sbould  funds  be  provided.  Tbe  surveys  for 
the  water-line  will  also  be  very  valuable  in  locating  a  railway,  should  it 
be  decided  to  adopt  tbat  as  tbe  alternative,  in  wbole  or  in  part,  for  tbe 
water-line.  Lieutenant  Turtle  has  developed  two  otber  tunnel  lines  in 
tbe  neigbborbood  of  the  Wbite  Sulpbur  Springs,  eitber  of  which,  as 
well  as  that  located  by  Mr.  W.  B.  Hutton  in  1870,  is  available  and 
practicable.  It  bas  been  demonstrated  tbat  good  sites  can  be  had  for 
all  tbe  dams  on  solid  rock,  and  it  is  unnecessary  to  consider  the  case  of 
founding  on  bowlders,  as  proposed  by  Mr.  Lorraine,  an  idea  to  which 
the  BoHrd  of  Engineers  with  prudence  and  propriety  demurred.  His 
location  bas  been  improved  upon  in  otber  important  particulars.  Here 
I  will  call  attention  to  tbe  peculiar  exemption  of  tbis  route  from  tbe 
influence  of  ice,  as  is  proved  by  tbe  facts  stated  in  tbe  report  of  Mr. 
Wbitcomb,  tbe  results  of  reliable  observations. 

It  would  seem  impossible  tbat  tbe  future  will  not  see  the  construc- 
tion of  tbis  water-line,  the  location  of  wbich  nature  bas  pointed  out  in 
so  plain  and  remarkable  a  manner,  and  for  whicb  sbe  bas  aflbrded  so 
many  unusual  advantages.  If  it  sbould  be  desired  to  build  a  railway 
in  advance  of  tbe  water-line,  it  is  my  duty  to  say  tbat  its  constructioa 
would  very  greatly  impair  tbe  availability  of  tbe  route  for  tbe  location 
of  an  independent  canal,  and  would  interfere  very  seriously  with  a 
slack-water  improvement. 

In  comparing  the  two  metbods  of  transporting  freight,  it  is  impossible 
to  refrain  from  noting  tbe  greater  capacity  of  tbe  water-line  over  any 
double-track  railway,  tbe  far  less  cost  of  maintenance  and  administra- 
tion of  tbe  water-line,  and  tbe  real  difference  ot  the  first  cost  of  the 
two  is  not  so  great  as  seems  superficially  apparent,  for  to  tbe  cost  o£ 
any  railway  whicb  the  United  States  will  be  likely  to  build  should  prop- 
erly be  added  tbe  cost  of  its  expensive  equipment. 

Special  attention  having  been  called  to  tbe  Great  Kanawha  River,  be- 
cause, it  is  supposed,  of  its  importance  (apart  from  its  being  a  link  m 
the  central  water-line)  as  an  available  and  the  most  economical  meana 
of  transport  of  tbe  immense  mineral  wealth  on  or  near  the  banks  of 
Itself  and  its  tributaneS|  a  few  words  will  be  here  added  concerning 
that  stream. 

In  bis  report  to  me,  which  is  printed  in  the  Annual  Report  of  tbe  Chief 
of  Engineers  for  1873,  Mr.  E.  Lorraine  presents  two  estimates — one  of 
$2,000,000,  for  an  open  navigation  through  sluices  in  dams;  another  of 
a  little  less  than  $3,000,000,  for  a  lock-and-dam  navigation.  The  sluice 
navigatiou  required  tbe  construction  of  tbe  Meadow  River  reservoir,  and 
is,  necessarily,  to  some  extent  experimental.  It  was  expected  to  be  ap- 
plied from  Paint  Greek  down,  as  locks  and  dams  are  necessary  from 
tbat  point  up  to  Eanawba  Falls  on  account  of  the  rapid  fall.  Both 
estimates  of  Mr.  Lorraine  contemplated  providing  for  boats  drawing  & 
feet  water,  which  is  suitable  for  tbe  river,  whether  viewed*  locally  or 
in  its  connection  with  tbe  central  water-line.  In  tbe  lock-and-dam 
system,  estimated  for  by  Mr.  Lorraine,  be  considered  locks  twice  as  long 
and  twice  as  wide  (240'x  400  ^^s  those  of  tbe  enlarged  (proposed)  James 
River  Canal.  His  idea  was,  while  making  sufficient  provision,*  as  he 
thought,  for  the  wants  of  tbe  navigation  independently  of  the  through 
water-liuej  to  arrange  the  dimeu^iou^  of  the  locks  so  as  to  admit  either 
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fonr  of  the  canal-barges  or  three  barges  and  a  towing-tug.  The  aspects 
of  the  question  have  somewhat  changed  since  Mr.  Lorraine's  report, 
although  it  was  made  in  1872. 

In  the  first  place,  the  Board  of  Engineers  of  1874,  in  their  report  on 
the  water-line,  look  to  the  advantages  of  larger  locks  on  the  canal,  which 
would  really  necessitate  larger  rocks  on  a  portion,  at  least,  of  the  Kan- 
awha, on  the  supposition  even  of  the  use  of  sluices  below  Paint  Creek. 
The  shippers  of  coal  and  salt,  the  great  products  of  the  country  at  pres- 
ent, say  that  the  sluices  would  not  accommodate  their  trade,  and  that 
locks  24(yx  4(K  are  too  small. 

The  operations  carried  on  for  years  past  by  the  Kanawha  River 
Board,  under  authority  of  the  State,  with  funds  coming  from  tolls, 
have  had  for  their  object  the  creation  or  improvement  of  chutes  at  the 
falls  or  rapids  between  pools.  The  effect  of  this,  while  increasing  tbe 
facility,  or  rather  diminishing  the  difficulty,  of  passages  between  pools, 
has  been  to  lower  the  pools  themselves,  and  in  some  cases  to  develop 
shallows  in  them,  hurtfuUy  obstructing  navigation.  This  process  is  evi- 
dently just  the  reverse  of  the  lock-and*dam  system.  Persistence  in  the 
former  will  ultimately  and  certainly  lead  to  the  latter. 

The  sluice-and-dam  method  is  intermediate  between  these  extremes, 
but  it  is  experimental,  and  is  dependent  for  success  upon  a  reservoir, 
besides  being,  as  the  users  of  the  river  claim,  inadequate  if  successful. 

If  the  system  of  movable  dams  with  permanent  locks  could  be  made 
applicable  to  this  river,  it  would  seem  to  provide  for  all  requirements 
and  meet  all  reasonable  objeetions. 

I  incline  now  to  the  opinion  that  the  ordinary  lockand-daro  system 
will  finally  be  adopted  for  the  whole  length  of  the  river,  and  with  locks 
larger  than  those  proposed  by  Mr.  Lorraine,  or  the  system  of  movable 
dams  will  be  used. 

Revised  estimates  have  been  made  for  the  improvement,  by  locks  and 
dams,  of  the  Great  Kanawha,  locks  to  be  260  feet  by  50,  with  the  ad- 
ditional light  thrown  upon  the  subject  derived  from  the  recent  surveys 
of  Mr.  Scott  in  1874.  it  is  gratifying  to  be  able  to  state  that  the  total 
iloes  not  differ  materially  from  the  estimates  of  Mr.  Lorraine  for  a  similar 
system,  but  with  locks  somewhat  smaller,  viz,  $3,000,000. 

It  has  not  been  practicable  to  prepare  the  estimates  for  the  improve- 
ment by  the  use  of  movable  dams,  or  the  report  to  accompany  the  esii- 
mates.  ' 

It  is  expected  that  a  report,  with  detailed  estimates,  will  be  made 
later  for  the  whole  water-line  from  the  mouth  of  the  Kanawha  to  Rich- 
mond. 

Two  maps  are  sent,  to  accompany  report  of  Mr.  Whitcomb,  the  tirst 
showing  proposed  route  for  a  freight*  rail  way  between  Lynchburg  and 
Chesapeake  Bay ;  and  the  second  being  a  general  map  of  first  and  second 
divisions  of  United  States  Government  freight-railway  survey  down 
James  River,  giving  location  from  Clifton  Forge  to  a  point  twelve  miles 
above  Lynchburg. 

To  illustrate  the  report  of  Mr.  Manning,  there  is  sent  a  reduced  copy 
of  the  nine-sheet  map  of  Virginia,  on  which  are  located  the  several 
independent  and  combined  routes  to  which  he  refers.  To  this  sheet  are 
attached  profiles  of  the  Washington  and  Ohio  Railroad,  and  of  the 
Potomac  and  Ohio  Railroad. 

Respectfully  submitted. 

WM.  P.  CRAIGHILL, 

Major  of  Engineers. 

Brig.  Gen.  A.  A.  Humphreys, 

Chief  of  Engineers  U,  8,  A, 
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FREIGHT   RAILWAY   BETWEEN   CHARLESTON,  ON  THE   KANAWHA,   AND 

DEEP  WATER  ON  CHESAPEAKE  BAY. 

BKPORT  OF   MR.  H.  D.  WHITCOMB,  A8MSTANT   VNOINRER. 

Richmond,  Va.,  Decemler  23, 1874. 

Colonel  :  In  accordance  with  yonr  instmctionB,  tbe  snrveys  necessary  to  ascertain 
tbe  cost  of  a  double-track  freigbt-Tailway  between  Cbarleston,  on  tbe  Kanawha,  and 
certain  points  on  tbe  waters  of  Chesapeake  Bay,  where  there  is  depth  of  wnter  for  tbe 
largest  ships,  have  been  made,  and  tbe  following  reports  and  estimates  are  sabmitled: 

All  of  tbe  lines  contemplated  had  been  previously  surveyed,  and  in  most  oases  built 
upon,  except  between  Clifton  Forge  and  Richmond,  following  tbe  waters  of  James  River; 
and  the  only  surveys  made  under  the  appropriation  have  been  between  these  points. 
Information  as  to  other  parts  of  the  contemplated  lines  has  been  obtained  finom  the 
officers  of  tbe  Chesapeake  and  Ohio  Railroad  Company  and  from  the  puhliahod  reports 
of  ot^er  railroad  companies  in  Virginia. 

Tbe  surveys  between  Clifton  Forge  and  Richmond  were  made  by  Messrs.  CR.  How- 
ard and  R.H.  Temple,  to  whom  the  credit  of  the  work  is  due,  and  whose  reports  are 
submitted  in  lieu  of  a  more  det>ailed  statement  of  my  own. 

The  route  of  tbe  proposed  railway  begins  to  the  w«et,  at  Charleston,  on  tbe  Kanawha 
River.  It  ascends  eastwardly  the  vaUeys  of  the  Kanawha  and  its  tributaries,  the  New 
River,  the  Greenbrier  River,  and  Howard's  Creek,  to  the  summit,  or  tbe  crest,  of  the 
Alleghany  Mountain,  which  is  pierced  at  an  elevation  of  less  than  2.000  feet  above  tide. 
Thence  it  descends  by  tbe  valfeys  of  DnnlapHi  Creek. and  Jackson's  Rivc^*,  tribntaries 
to  James  River,  and  along  the  valleiy  of  James  River,  in  geuenal  direction  to  the  sea. 
Tbe  route  is  recommended  with  tbe  confident  expectation  that  in  point  of  grades,  eest, 
and  other  characteristics  it  has  no  rival. 

The  great  ob^acles  to  cheap  transportation  on  a  railway  are  adverse  grades.  If  the 
amount  of  tonnage  carried  in  each  direction  is  the  same,  a  level  line  is  besft,  and  if  a 
large  portion  is  carried  in  one  direction,  a  descending  grade  in  that  direction  is  best. 
It  isTuain  that  a  uniformly  descending  grade  is  not  practicable  between  the  watess  of 
tbe  Ohio  and  Atlantic  ports,  and  we  must  select  that  route  which  approximates  most 
closely  to  this  to  secure  the  most  favorable  resultA.  In  addition  to  this,  the  eastern 
terminus  should  be  at  a  point  where  there  is  abundant  depth  of  wmter,  a  free  acoess  to 
the  -sea  for  the  heaviest  ships,  and  where  the  climate  secures  a  freedom  from  obatruc- 
tions  from  ice. 

Tbe  minor  considerations  which  api^ly  to  other  routes  as  well  as  to  this,  are  that  the 
road-bed  and  track  should  be  as  perfect  as  a  due  regard  to  economy  can  suggest ;  that 
every  **  grade  crossing, "  whether  of  common  roads  or  of  railroads,  sliot^  Id  be  avoided ; 
that  tbe  bridges  should  be  of  indestructible  materials  and  the  rails  of  steel. 

Tbe  trains  should  be  ran  at  a  uniform  speed  and  at  such  a  rate  as  to  develop  the  nt« 
most  economy.  My  impreFslon  is  that  this  would  be  about  eight  miles  an  hour ;  and 
this  is  probably  as  much  as  the  freight-trains  carrying  heavy  tonnage  now  average 
over  existing  roads.  By  excluding  all  passen^r  or  other  fiut  trains,  the  trains  on  the 
proposed  road  could  be  run  at  uniform  velocities,  and,  at  the  rate  mentioned,  with  a 
very  low  liability  to  accident,  and  a  maximum  (or  nearly  so)  of  economy  in  fuel.  On 
existing  roads  while  the  running  time  between  terminal  points  may  be  sufficient  for 
the  requirements  of  the  average  speed  mentioned,  yet  in  conseqnence  of  freigbt^trains 
being  forced  to  get  out  of  tbe  way  of  and  to  lie  off  for  fast  trains,  tbey  are  frequently 
run  at  very  high  speeds — quite  often  of  thirty  miles  an  hour  for  limited  distanees.  It 
is  not  safe  to  run  cars  at  a  high  speed  which  are  loaded  for  a  low  one,  and  consequently, 
on  existing  roads,  either  tbey  are  not  loaded  to  tb(>ir  cax^acity  or  are  run  with  a  liability 
to  accident.    This  is  a  very  important  element  of  expense. 

If  trains  were  run  at  a  lower  rate  of  speed  tbe  cars  could  be  made  lighter  or  else 
loaded  more  heavily,  thus  lessening  the  amount  of  dead-weight  carried.  At  an  average 
speed  of  eight  miles  an  hour,  with  a  maximum  of  twelve  miles,  cars  could  be  loaded 
one-third  more  heavily  than  any  prudent  railroad  official  would  be  willing  to  risk  as 
tbey  are  now  run  on  roads  doing  a  mixed  business.  On  a  double-track  railway,  with 
the  trains  run  in  this  way,  accidents  would  be  rare,  the  trains  would  move  with  brief 
intervals  between  them  and  almost  continuously,  and  an  immense  amount  of  tonnage 
oould  be  trannported.  Tbe  intervals  referred  to  need  be  only  for  such  time  as  coaling 
tbe  engines,  tbe  way-traffic,  and  the  repairs  of  track  would  require,  and  it  is  not  im- 

iirobable  that  ei^ht  million  tons  of  freight  could  be  carried  in  each  direction  annually, 
f  faster  trains,  either  for  passengers  or  express-freight,  were  required,  a  third  or  fourth 
track  should  be  laid  for  their  exclusive  use. 

In  the  following  estimate,  it  will  be  observed  that  nothing  is  allowed  for  machinery 
and  rolling-stock,  or  for  buildings,  except  to  a  limited  extent.    On  a  railway  where  the 
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traiDB  woald  move  at  a  uniform  and  low  velocity,  if  rigid  inspection  were  nsed  and 
suitable  mles,  with  peoaniary  penalties  for  violation,  made  and  enforced,  any  x>«r8on8 
or  company  conld  rnn  their  own  machinery.  In  this  way  the  railway  would  be  open 
to  competition  just  as  canals  now  are,  and  the  cost  of  transportation  reduced  to  a  min- 
imum. The  government  would  simply  receive  sufficient  toil  to  maintain  the  railway 
and  pay  interest  on  its  cost,  and  as  a  very  large  proportion  of  this  road-management 
could  better  be  done  by  contract,  the  number  of  men  in  the  direct  employment  of  the 
government  would  be  quite  limited. 

From  any  point  on  the  Great  Kanawha,  an  important  tributary  of  the  Ohio,  it  is 
practicable,  with  a  cost  not  exceeding  that  of  existing  railways  between  the  Atlantic 
and  the  West,  to  construct  a  railway  to  tide- water  on  the  waters  of  the  Chesapeake  Bay, 
4tfiih  gradcM  against  eastward-hound  trains  not  exceeding  20  feet  permile^  and  with  grades  in 
the  opposite  direction  not  exceeding  60  feet  per  mile.  The  amount  of  these  maxiiham 
grades  is  very  limited,  and  it  is  practicable  to  construct  the  railway  from  Charleston  to 
tide-water  with  but  one  summit,  which  would  be  at  the  crest  of  the  Alleghany  Mount- 
ain and  at  an  elevation  of  less  than  2,000  feet  above  the  level  of  the  sea.  I  regret  that 
limited  time  and  appropriation  did  not  permit  a  more  thorough  examination  of  this 
route,  so  that  in  ]K>int  of  distance  and  cost  this  one  «i(fiiifii(-2ine  could  be  compared  with 
the  line  as  run. 

Further  surveys  might  show  that  it  would  be  economy  to  reduce  the  00-foot  grade 
<m  the  eastern  slope  of  the  Alleghany  to  47  feet,  and  this  can  probably  be  done  by  in- 
creasing somewhat  the  tunneling  now  estimated  for  at  the  crest. 

In  making  this  statement,  I  wish  to  be  understood  as  not  stating  possibilities  merely, 
bnt  that  J  would  recommend  these  grades  as  most  conducive  to  economic  results,  to 
way  rairwaj7  company  expecting  to  transport  from  5,000,000  to  10,000,000  tons  of  freight, 
atinually,^frum  the  West  to  Atlantic  ports  over  this  route.  The  possible  grades  are 
liefater  than  those  I  have  mentioned. 

1  take  the  liberty  of  suggesting  to  you,  although  beyond  the  limit  assigned  to  me, 
that  it  is  practicable  to  extend  such  a  railway  westwardly,  with  even  lighter  grades, 
to  Cincinnati,  and  points  farther  west,  as  the  valley  of  the  Ohio  forms  a  very  direct 
continuation  of  this  roate  from  the  sea. 

From  Charleston  the  railway  would  follow,  or  be  parallel  to,  the  line  of  the  Chesa- 
peake and  Ohio  Railroad  to -Clifton  Forge  on  the  waters  of  the  James  Riv^r.  This  road 
ta  constructed  betweem  these  points  with  no  grades  facing  westward  over  21  feet  per 
mile  (except  that  for  abodt  12  miles  on  the  western  slojra  of  the  Alleghany  there  are 
gnAcB  of  30  fe«t),  and  non«  in  the  opposite  direction  over  €0  faet.  There  is  one  short 
^rade  facing  westward  slightly  over  1^0  feet  per  mile  on  Jackson's  River,  bnt  a  very  small 
sam  would  reduce  it  to  the  maximum  stated.  The  grades  ascending  the  Alleghany  can 
be  reduced  to  20  feet  per  mile  by  taking  the  right  bank  of  Howard's  Creek  for  most  of 
ii«  course  (the  Chesapeake  and  Ohio  j^ilroad  occupying  the  left  bank),  and  piercing 
ihe  mountain  with  a  tunnel  9,050  feet  long  in  place  of  the  present  tunnel  of  4,700  feet. 
This  new  tunnel  woald  have  two  shafts  oflGD  and  190  foet  d«ptb  rospectively,  dividing 
the  tunnel  into  three  nearly  equal  sections,  and  could  be  completed  in  less  tiian  three 
j«arB.  After  passing  the  sunmiit  the  grade  would  coincide  generally  with  that  of  the 
Chesapeake  and  Ohio  Railroad.  The  results  of  the  surveys  eant  of  Clifton  Forge  are 
^ven  in  detail  in  the  accompanying  reports  of  Messrs.  Howard  and  Temx^le,  who  had 
charge  of  the  work. 

The  course  of  the  James  River  is  tortuous,  and  to  save  distance  the  line  was  run 
crossing  several  of  its  bends.  To  avoid  the  great  bend  of  the  river  east  of  Lynchburg, 
a  line  was  run  as  direct  as  practicable,  conformable  to  the  low  grades,  from  HolcomVs 
Rock,  niue  and  a  half  miles  west  of  Lynchburg,  passing  southward  of  that  city,  to  Con- 
cord Depot,  on  the  Atlantic,  Mississippi  and  Ohio  Railroad,  and  thence  to  Richmond. 

From  Clifton  Forge  to  Holcomiys  Kock,  the  line,  as  run,  is  61.88  miles  in  length  and 
is  shorter  than  a  strictly  river-line  by  one  hundred  and  thirty-four  miles.  The  maxi- 
mum grade  eastwardly  is  20  feet  and  westwardly  47|  foet  per  mile.  In  this  distance 
there  will  be  no  curve  of  less  tbau  1,000  feet  radius. 

From  Holcomb's  Rock  to  Concord  Station  grades  of  30  feet  |>er  mile  are  necessary, 
unless  a  considerable  detour  and  expense  are  encountered.  From  Concord  Station  to 
Richmond  tlie  grades  a;re  more  favorable. 

If  the  grade  of  20  feet  per  mile  were  adhered  to,  it  would  seem  necessary  for  the  line 
to  follow  the  valley  of  the  James  with  a  considerable  loss  in  dintance.  This  route  was 
not  examined  for  want  of  time.  The  distance  from  Lynchburg  to  Richmond  by  canal 
is  one  hundred  and  forty-seven  and  a  half  miles;  by  line,  as  ran,  117.7.  It  is  probable 
that  a  railroad  line  down  the  valley  of  the  river  would  be  shorter  than  the  caual,  and 
although  in  the  estimate  of  distance  I  have  allowed  a  difference  of  but  three  miles, 
probably  a  greater  saving  could  be  made. 

At  Concord  Station  a  connection  is  made  with  the  Atlantic,  Mississippi  and  Ohio 
Railroad,  by  which  a  line  to  Norfolk  with  favorable  grades  and  curvature  is  secured. 
A  connection  with  this  line  can  also  be  made  at  Lynchburg,  thereby  saving  the  con- 
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stmctioo  of  twelve  miles  of  road,  but  an  objection  to  a  connection  at  this  point  is  a 
grade  of  47  feet  per  mile,  f^oxug  east,  which  occurs  on  a  portion  of  the  line  between 
Lynchburg  and  Concord  Station,  where  it  leaves  the  valley  of  the  former  and  ascends 
to  the  ridge  or  table-land  south  of  the  river.  It  is  pi-obably  better,  however,  Norfolk 
being  the  objective  point,  to  join  this  road  at  Lyncnburg,  and  to  use  assisting  power 
to  overcome  the  grade  reiferred  to.  From  Concord  Station  to  Petersburg  the  grades 
going  east  are  under  20  feet  per  mile.  Between  Petersburg  and  Norfolk  the  grades  in 
each  direction  are  39.6  feet  per  mile,  but  the  line  is  almost  absolutely  straight,  and, 
should  it  be  thought  necessary,  an  increase  of  the  length  of  the  road  would  probably 
develop  grades  as  low  as  those  existing  elsewhere  on  this  route. 

A  resurvey  of  the  Atlantic,  Mississippi  and  Ohio  Railroad  has  recently  been  made, 
and. the  president  of  the  company  informs  me  that  he  will  send  such  information  relat- 
ing to  it  as  he  may  think  useful.    This  information  will  be  ready  early  in  January. 

The  harbor  of  Norfolk  is  too  well  known  to  make  any  statement  of  its  merits  neces- 
sary in  this  report. 

If  Yorktown  or  Newport  News  is  selected  as  the  eastern  terminus,  the  line  would 
pass  through  or  near  the  city  of  Richmond,  either  by  the  route  surveyed  by  Mr.  Tem- 
ple or  by  the  valley  of  the  James  from  Lynchburg,  and  thence  down  the  peninsula 
uetween  the  York  and  the  James  Rivers  to  deep  water.  The  graduation  of  the  line  on 
the  peninsula  is  light,  and  the  grades  would  not  exceed  20  feet  per  mile.  At  Yorktown 
or  Newport  News  there  is  depth  of  water  for  the  heaviest  ships,  and  the  approach  from 
the  sea  is  direct  and  easy. 

If  Alexandria  or  any  other  portion  of  the  Potomac  is  selected  as  the  terminus,  I  know 
of  no  route  in  connection  with  this  under  consideration  where  the  grades  can  be  re- 
duced at  practicable  cost  to  less  than  50  feet  per  mile.  The  shortest  route  by  existing 
roads  is  by  the  Chesapeake  and  Ohio  Railroad,  from  Clifton  Forge  to  Gordonsville,  and 
thence  by  the  Virginia  Midland  (^ formerly  Orange  and  Alexandria)  Railroad  to  the  Po- 
tomac. On  this  route  there  are  several  grades  of  70  feet  per  mile,  and  going  westward 
even  this  is  sometimes  exceeded. 

The  estimates  submitted  are  for  a  double-track  railway,  independent  of  roads  already 
built,  although  in  many  places  it  may  be  foand  economical  to  build  parallel  and  in 
close  proximity  to  them.  The  widths  of  cuttings  are  30  feet  at  base  m  earth  and  28 
feet  in  rook,  and  the  embankments  are  26  feet  wide  on  top.  The  prices  assumed  aver- 
age more  than  those  paid  on  the  Chesapeake  and  Ohio  Railroad  for  similar  items,  and 
in  consideration  of  the  facilities  with  which  supplies  can  now  be  obtained,  owing  to 
the  construction  of  that  and  other  roads  and  of  the  James  River  and  Kanawha  Canal, 
they  may  be  regarded  as  sufBcient. 

The  track  proposed  for  this  road  is  a  steel  rail  of  68  pounds. per  yard,  supported  by 
cross-ties  9  feet  long  and  7  by  8  inches,  laid  2  feet  between  centers,  in  ballast  18  inches 
thick,  and  is  estimated  to  cost,  with  the  necessary  sidings  included,  $33,500  per  mile. 
The  sidings  on  a  railway  of  this  character,  where  passing-places  for  fast  trains  will 
not  be  required,  are  estimated  at  about  6  per  cent,  of  the  total  length  of  single  track. 

For  seventy  miles  east  of  Charleston  tnis  route  is  through  a  coal-field,  where  fuel 
can  be  had  at  as  low  a  cost  and  of  as  good  quality  as  on  any  line  in  this  country — an 
important  item  in  the  cost  of  transportation. 

From  the  Alleghany,  eastward,  there  are  many  deposits  of  iron-ore,  which  have  been 
opened  and  worked,  and  have  proved  to  be  of  good  quality. 

In  other  minerals  and  in  products  of  the  forest  this  route  will  compare  favorably 
with  others  between  the  Atlantic  and  the  Westj  and  for  agricultural  products  it  has  a 
fertile  soil  and  a  genial  climate. 

As  evidence  of  the  mildness  of  the  winters  along  this  route,  I  will  state  that  since 
1857,  when  an  extraordinary  snow-storm  occurred  in  Virginia,  I  have  never  known  the 
trains  on  tbe  Chesapeake  and  Ohio  Railroad  sensibly  detained'  from  snow.  I  do  not 
know  of  the  existence  of  a  snow-plow  on  anir  railroad  in  Virginia,  and  I  know  that 
there  are  none  on  the  Chesapeake  and  Ohio  Railroad,  and  that  they  have  not  been 
needed  on  it  since  1857,  a  period  of  seventeen  vears. 

The  distances  from  Charleston  to  the  several  points  suggested  are  as  follows : 

Charleston  to  Norfolk, 

MUes.       Total 
mile*. 

Charleston  to  Falls  of  Kanawha 35.86 

Fallsof  Kanawha  to  Clifton  Forge 141.71 

Add  possible  increased  distance  over  Chesapeake  and  Ohio  Railroad. .        3. 00 

180.57 

Clifton  Forge  to  Lynchburg , 71.23    251.80 

Lynchburg  to  Norfolk  (existing  roads) 203.00    454.80 
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CharUaUm  to  Newport  News  as  surveyed,  maximum  grade  of  30  feet  per  mile, 

MUei.       Total 
milee. 

Charleston  to  Lynchbnrg 251.80 

Lyachbarg  toRichniODd 117.70 

369.50 

Richmond  to  Yorktown 60.00    429.50 

Yorktown  to  Newport  News 20.00    449. 50 

Charleston  to  Nmoport  News,  hy  James  Biver  Valley  to  Richmond,  maximum  grade,  20  feet 

per  mile, 

MUet.       Total 
miles. 

Charleston  to  Lynchbnrg 251.80 

Lyuchbnrg  to  Richmond  (estimated) 144.50 

396.30 

Richmond  to  Yorktown 60.00    456.30 

Yorktown  to  Newport  News 20.00    476.30 

Charleston  to  Alexandria, 

MUes.       Total 
milea. 

Charleston  to  Clifton  Forge 180.57 

Clifton  Forge  to  Gordonsville  (existiog  roads) 115.69 

296.26 

€U>rdonsTille  to  Alexandria  (existing  roads) • 88. 34    3d4. 60 

The  cost  of  these  several  lines  will  be  as  follows.    The  cost  of  existing  lines  being 
ascertained  from  published  reports,  the  cost  of  bailding  and  machinery  being  excluded  : 

Charleston  to  Norfolk,  454.8  miles, 

TotaU. 

Charleston  to  Falls  of  Kanawha $1,000,000 

Falls  of  Kanawha  to  Clifton  Forge 11,419.206  $12,419,208 

Clifton  Forge  to  Lynchburg 3,306,507    15,725,715 

Lynchburg  to  Norfolk 5,402,621 

21,129,336 

454.8  miles  track,  at  $33,500 15,2a5,800    36,364,13^ 

Charleston  to  Newport  News  5y  lint  as  run,  449.5  miles, 

TotaU. 

Charleston  to  Lynchburg  (surveyed  line) $16, 580, 662 

Lynchburg  to  Richmond 3,586,407  $20,169,069 

Richmond  to  Yorktown 699,960    20,869,029' 

Yorktown  to  Newport  News 240,  OOJ 

21. 109, 02a 

449.5  mUes  track,  at  $33,500 15,058,250    36, 167,27(1 

Charleston  to  Newport  News,  hy  James  Biver  Valley,  479.6  miles, 

Totali. 

Charleston  to  Clifton  Forge ^ $12,419,208 

Clifton  Forge  to  Lynchburg  (by  river- route  from  five  miles 

above  HoTcomb's  Rock) 3,306,507  $15,725,715 

Lynchburg  to  Richmond  (assumed) 4.000,000    19,725,715 

Richmond  to  Yorktown 1.  699,960    20,425,675 

Yorktown  to  Newport  News 240,000 

20,665,675 

476.3  miles  track,  at  $33,500 !. 15,956,000    36,627,725 

Charleston  to  Alexandria,  384.6  miles. 

Totals. 

Charleston  to  Clifton  Forge * $12,419,208 

Clifton  Forge  to  Gordonsville * 3,651.028 

Gordonsville  to  Alexandria 2,750,000 

$18, 820, 236 

384.6  miles  track,  at  $33,500 12,884, 100    31,704,336 
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To  each  of  the  above  estimates  of  costs  should  be  added  the  cost  of  such  terminal 
facilities  as  would  not  be  undertaken  bv  private  enterprise ;  also  of  such  buildings  as 
would  be  needed  by  officers  and  employ^.  It  would  be  difficult  to  ascertain  the 
amount  needed  without  extended  research,  but  the  extra  cost  would  probably  be  not 
less  than  $2,000,000. 

I  have  had  some  diffioulty  in  assertaioiDf;  the  eost  of  existing  roads  from  their  pnb- 
lished  reports,  but  the  above  is  believed  to  be  a  fair  st-atement  of  probable  cost. 

It  should  be  remembered  that  these  estimates  are  for  a  double- track  road  througb- 
out,  with  bridj^es  of  iron  or  maseniyy  laid  with  a  heavy  steel  rail  on  a  toad-bed  of 
ample  width,  and  with  heavy  ballast. 

The  gauge,  in  order  to  aeeommodate  the  larger  part  of  the  rolling-stoek  on  ezisftifi|if 
roads,  should  be  4  feet  8^  inches.  K  there  is  economy  in  using  a  narrower  gauge,  aa 
many  peiaons  contend,  that  economy  will  apply  to  these  lines  as  well  as  to  any  others. 
I  submit  herewith  the  reports  of  Messrs.  Howard  and  Temple,  and  maps  and  profiles 
-of  the  lines  surveyed. 

Very  respeotfuUy,  your  obedieut  servant, 

H.  D.  WHTTCOMR 

Col.  W.  P.  Craiohill, 

UfUted  StaU$  EuguMen, 


1.— FROM  CLIFTON  FORGE  TO  A  POINT  OPPOSITE  HOLCOMB^S  ROCK. 

report  of  mr.  g.  r.  howard,  assistant  engineer. 

United  States  Engineer  Office, 

Bichmondf  Fa.,  December  17,  1874. 

Dear  Sir:  In  accordance  with  instructions  oonveyed  in  your  letter  of  July  24,  with 
transit,  level,  and  cross-section  parties  complete,  early  in  August  I  began  a  survey  to 
^*  ascertain  the  cost  of  a  railway  from  Clifton  Forge  to  a  point  near  Lynchburg." 

The  field-work  of  the  survey  termiuated  on  October  16,  since  when  the  estimates  of 
<sosts  and  the  maps  and  profiles  of  the  approximate  railway  location  have  been  made. 

The  maximum  grade  adopted  is  20  feet  going  east  and  47|  feet  going  west,  and  the 
minimum  radius  of  curvature  (with  the  exeeption  of  one  curve  of  955  feet  radius)  is 
1,060  feet. 

On  account  of  tiie  present  termioos  of  4fhe  James  River  and  Kanawha  Canal  bein||r  j^ 
Pattonsburg,  opposite  Buchanan,  that  point  is  taken  as  the  end  of  the  first  division. 

AUGNMENT,  RIRST  "DIVISION,  FROM  CLIFTON  TORGE  TO  PATTONSBURG. 

The  line,  as  approximately  located,  leaves  the  Chesapeake  and  Ohio  Railroad  at  a 
point  450  leet  west  of  the  Clifton  Forge  Station,  turning  into  the  gorge  at  Clifbon 
Forge,  and  following  down  the  left  bank  of  Jackson's  River  for  one  and  oue-hatf  miles ; 
thence  bearing  to  the  left,  and  crossing  Cow  Pasture  River  about  1,500  feet  above  its 
Junction  with  Jackson's  River,  the  junction  forming  the  James  River. 

At  Cow  Pasture  River  cut-off  No.  1  begins,  crossing  two  ridges,  and  reaching  James 
River  at  the  month  of  Sinking  Creek. 

The  distance  by  this  cut-off  is  7.45  miles  ;  by  the  canal  looatiofi,  between  same  points 
11.13  miles;  and,  with  the  same  maximum  srade,  by  the  river  line,  11.11  miles.  From 
Sinking  Creek  the  line  runs  nearly  parallel  to  the  river,  and  at  the  foot  of  th«  high 
ground,  for  6.15  miles  to  Men's  Branch,  at  which  point  cut-off  No.  2  begins,  the  line 
crossing  a  ridge,  and  reaching  James  Riv«r  near  Saltpeter  Cave.  Between  those  points 
the  distance  by  cut-off  No.  2  is  1.9  miles,  and  by  the  river  line,  with  same  grade,  5.47 
miles.  From  Saltpeter  Cave  the  line  follows  the  river  cliffs  for  one  mile,  to  the  point 
at  which  cut-off  No.  3  begins,  thence  crossing  a  ridge,  and  reaching  the  river  at  Paw- 
paw Run.    Distance  by  cut-off  No.  3,  0.96  mile;  by  river  line,  3.59  miles. 

From  the  lower  end  of  cut-off  No.  3  the  line  follows  the  river  more  or  less  closely  to 
Pattonsburg,  opposite  Buchanan,  the  present  terminus  of  the  James  River  and  Ka- 
nawha Canal.  From  Clifton  Forge  to  Pattonsburg,  the  distance  by  the  railroad  Ihie, 
with  maximum  grade  of  20  feet  per  mile,  and  without  crossing  the  river,  is  28.37  miles ; 
by  the  canal,  with  four  crossings  of  the  river,  thirty-three  miles;  and  by  river  line, 
without  ascending  grade  or  river-crossing,  is  thirty-eight. 

ALIGNMENT,  SECOND  DIVISION,  FROM  PATTONSBUAg  TO  A  POINT  OPPOSITE  HOLOOMB'S 

ROCK. 

At  Pattonsburg,  cut-off  No.  4  begins,  crossing  a  ridge,  and  reaching  the  river  at  a 
point  IJi  miles  below,  by  railroad  line,  and  2.1  miles  by  canal  or  river  line. 

After  reaching  the  river  at  lower  end  of  cut-off  No.  4,  the  line  runs  along  a  steep 
rock  cliff,  known  as  Wasp  Rock,  for  3,000  feet :  thence  making  cut-off  No.  5,  to  the 
crossing  of  James  River.  Distance  by  cut-off  No.  5,  one  mile ;  by  canal  or  xiver  line, 
^.6  miles. 

From  the  river-crossing  the  line  follows  the  right  bank  of  the  James  River  for  25^ 
miles  U>  a  point  one-half  mile  below  Reed  Creek,  and  thence  for  a  distance  of  fiYo  miles 
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of  continnoos  20*feel  gvad^  It  risM  aloag  the  river  cUffii^  and  crosses  a  low  bridge,  to- 
a  pom^  opposite  Holcomb's  Rock,  the  terminal  poiut  of  the  survey  ouder  my  charge. 

The  distence  from  Pattonsburg  ty  the  poiut^  opposite  Holcomb's  Rook  is,  b^  the  rsii- 
road  line,  33.46  miles;  by  canal,  thirty-eight  miles;  and  by  river  line,  thirty-seven 
miles.  From  Clifton  Forge  to  Holcomb's  Rock,  the  total  distance  by  railroad  line — 
with  20  feet  maximum  grade  going  east,  and  one  crossing  of  the  river — is  61.83  miles , 
by  canal,  with  five  river  crossings,  seventy-one  miles;  and  by  rirer  line,  with  one 
crosung,  and  wit4ioat  aseendtog  gradee  going  east,  seventy- five  milee. 

GRADES. 

On  the  first  division  the  total  rise  o£  grades  going  east  is  130.2  feet,  and  the  corre- 
sponding fall  337.55  foet.  The  maximum  grade  of  20  feet  per  mile  is  used  for  5.8  miles, 
and  an  average  of  11  feet  per  mile  for  1.3  miles,  the  remaining  distance  of  21.27  miles- 
being  on  a  level  or  descending  grades. 

On  the  seeond  division,  the  total  rise  of  grade  going  east  is  131,88  feet,  and  the  cor- 
responding fall  269  feet.  An  average  grade  of  7  feet  per  mile  is  used  for  about  4.4 
miira,  and  the  maximum  6f  20  feet  per  mile  h^d  oontinuonsly  for  the  last  five  miles, 
while  for  the  remaining  distance  of  24.6  miles  the  grade  is  level  or  descending.  From 
Clifton  Forge  to  the  end  of  the  second  division  opposite  Holcomb's  Rock,  the  total  rise 
and  fall  eastwardly  are  262.03  and  606.55  respectively,  and  the  lengths  of  raaxinmm 
grades  used  are  20  feet  per  mile  aseeading  £or  10.8  miles,  and  47^  wt  descending  for 
5.18  miles. 

CURVATURE. 

On  the  first  division  the  average  curvature  per  mile  is  76  degrees,  and  on  the  second 
division  95  degrees.  The  total  curvature  on  both  divisions  from  Clifton  Forge  to 
opposite  Holcomb's  Rook  is  5,336  degrees,  or  86^^  degrees  per  mile,  the  total  length  of 
carved  lines  being  34.77  miles^  and  of  straight  lines  27.06  miles. 

TUNNEUS,  FIRST  DIVISION. 

Tunnel  Xo,  1. — On  cut-off  No.  1,  between  Cow  Pasture  River  and  Lick  Creek.  Leugth> 
1,315  feet. 

Ttmnel  No.  2L — Oo  cut-off  Xo.  2,  between  Men's  Creek  and  Saltpeter  Cave.  Length,, 
1,900  feet. 

Junmel  No,  3l — On  cutoff  No.  3,  between  Saltpeter  Cave  and  Pawpaw  Run.  Length, 
770  feet. 

Tunnel  No.  4. — Through  projecting  point  of  cliff  about  two  and  onorhalf  miles  above 
Jackson.    Length,  165  leet. 

TUNMEU9,  SECOND  DIVISION. 

TuMMoL  Na»  5. — On  cut-off  No.  4,  between  Pattonsbnrg  and  Wasp  Rock.  Length,  200 
feet. 

Tunnel  No,  6. — Through  projecting  point  one  mile  above  Balcony  Falls.  Length,  190 
feet. 

Tunnel  No.  7. — Through  crest  of  river-bluff  two-thirds  of  a  mile  above  Holcomb'a 
Rock.    Length,  600  feet. 

The  total  tunnel  length  on  the  first  division  is  4,150  linear  feet;  on  the  second  divis- 
ion 990  linear  feet ;  or  on  both  di  visions  one  mile  approximately. 

All  of  the  tunnel-material  is  limestone,  except  that  of  tunnel  No.  7,  which  is  a  kind*, 
of  granite. 

The  road-bed  widths  used  in  the  estimate  of  quantities  were,  for  earth-excavation, 
30  feet;  for  rock-excavation,  28  feet;  and  for  embankment,  26  feet;  and  the  corre- 
sponding side-slopes  were  mostly  ^  to  1, 1  to  1,  aiyl  ^  to  1.  In  many  of  the  excavations, 
however,  where  the  material  would  plainly  be  in  great  part  rock,  side  slopes  of  ^  to  1 
were  u«ed,  and  in  corresponding  embankment,  li  to  1.  In  large  through  cuts  and  tun- 
nel-approaches, a  certain  depth  of  earth  overlying  rock  was  assumed,  and  the  sectional 
area  taken  accordingly.  The  classification  of  excavation,  when  ^  to  1  slopes  were  used, 
was,  in  all  cases,  two-thirds  rock.  The  tunnels  were  estimated  as  28  feet  wide,  and  21 
feet  in  length,  or  18.75  cubic  yards  of  excavations  per  linear  foot. 

Masonry  was  estimated  as  26  feet  in  width  for  undergrade,  and  34  feet  for  overgrade 
bridges.  , 

At  several  points  below  Pattonsburgh,  where  the  line  runs  along  cliffs  close  to  the 
canal,  retaining- walls  are  needed,  and  are  includcni  in  the  estimate. 

At  Lick  Creek,  section  4,  where  the  embankment  is  over  60  feet  in  height,  a  com- 
parison of  cost  of  earth-work  and  iron  trestling  was  made,  with  a  result  so  much  in 
favor  of  the  former  that  borrowed  material  has  been  estimated  for  in  all  cases  of 
excess  of  embankment  on  both  divisions. 

Two  exhibit-sheete  accompany  this  report,  one  for  each  division,  containing  quanti- 
ties, prices,  and  amounts  for  graduation,  masonry,  and  bridging  on  each  section  ;  also 
a  profile  of  each  division,  and  a  topographical  map  on  a  scale  of  two  and  one-half 
miles  to  the  inch,  showing  the  corresponding  alignment.  The  field-maps,  on  a  scale- 
of  100  feet  to  the  inch,  showing  in  detail  the  topography  and  the  railroad  location  on 
which  the  following  estimate  is  based,  will  be  forwarded  with  the  remainder  of  IbA 
field-notes  and  estimate  details. 
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Exhibit  of  work  to  be  done  upon  the  first  division  of  ike  United 
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ICASOMRT. 
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Exhibit  of  w<9rk  to  he  d^tid  upon  ike  aeeond  divUion  of  iht  Unitti 


OBADUATION. 
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8Uim  G<n>ernment  Freight  RaUroad,  State  of  Virginia,  1874. 


MABONBT. 

TOTAL  AMOUNT  OP 
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APPROXIMATE   ESTIMATE   OP   COST   OF   CONSTRUCTION  FIRST   DIVISION,   FROM  CUFTON 

FORGE  TO  PATTOKSBURG. 

GradnatioD,  roasooiy,  and  bridging  of  28.37  miles,  at  $54,163.17  per  mile..  $1,536,609 

Track,  28.37  miles,  at  $33,500  per  mile .^ 950,395 

Laud-damages  and  damages  to  baildings,  28.37  miles,  at  $400  per  mile....  ll,34d 

Engineering,  28.37  miles,  at  $1,000  per  mile 28,370 

Total,  28.37  miles,  at  $89,063.17  per  mUe 2,526,722 

APPROXIMATE    ESTIMATE    OF    COST   OF    CONSTRUCTION    SECOND    DIVISION,  FROM    PAT- 
TOKSBURG TO  A  POINT  OPPOSITE  HOLCOMB'S  ROCK. 

Graduation,  masonry,  and  bridging  of  3:i.46  miles,  at  $49,037.56  per  mile  ..  $1, 640,797 

Track,  33.46  miles,  at  $33,500  per  mile 1, 112,910 

Laud-damages  and  damages  to  baildings,  33.46  miles,  at  $500  per  mile....  16, 730 

Engineering,  33.46  miles,  at  $1,000  per  mile 33,460 

Total,  33.46  miles, at  $83,798.48 , 2,803,897 

APPROXIMATE  ESTIMATE  OF  COST. 

Eecapitulaiion, 

First  division,  28.37  miles,  at  $89,063.17  per  mile $2,526,722 

Second  division,  33.46  miles,  at  $83,798.48  per  mile 2,803,897 

Total  cost  of  construction,  61.83  miles,  at  $86,214.12  per  mile 5, 330,619 

« 

The  location  and  grades  in  which  the  above  estimate  is  made  may  be  adjusted  so  aa 
to  lessen  somewhat  the  quantities  of  earth>work  and  masonry  obtained;  but,  as  at  the 
more  difficult  poiuts  the  location  adopted  is  the  result  of  several  trial-lines,  probably 
it  cannot  be  greatly  bettered,  as  to  cost,  by  any  change  in  the  alignment ;  neither 
would  the  adoption  of  a  30-foot  instead  of  a  20-foot  maximum  grade,  going  east,  be  of 
anjp*  very  considerable  advantage  in  lessening  the  aggregate  cost,  as  it  would  only 
affect  materially  that  of  three  or  four  sections. 

As  DOW  estimated,  the  line  crosses  the  Valley  Railroad  at  grade,  but  it  can  be 
changed  to  a  crossing  above  grade  without  senbibly  affecting  the  estimate  given. 

There  is  one  curve  of  955  feet  radius,  beginning  a  few  hundred  feet  below  the  cross- 
ing of  James  River,  but  a  more  elaborate  examination  of  the  ground  in  that  vicinity 
might  secure  a  better  alignment  at  no  greater  cost. 
Very  respectlully,  your  obedient  servant. 

CONWAY  R.  HOWARD. 

H.  D.  Whitcomb,  Esq.,  Civil  Engineer, 


2.— FROM  HOLCOMB'S  ROCK  TO  RICHMOND. 

REPORT  OF  MR.  R.  H.  TEMPLE,  ASSISTANT  ENGINEER. 

United  States  ENorNESR  Office, 

Bickmond,  Fa.,  Deotmhtr  15, 1875. 

Sir  :  Having  been  charged  by  you  with  the  duty  of  making  a  survey  and  estimate 
of  cost  of  a  double-track  railway  from  Holcomb's  Rock  to  Richmond,  the  following 
report  is  respectfully  submitted : 

Field-work  was  commenced  on  the  let  of  August  and  completed  on  the  15th  of 
November,  1874,  during  which  time  one  hundred  and  eighty  miles  of  line  were  sur- 
veyed. 

The  distance  from  Hoi  comb's  Rock  to  Richmond,  by  the  line  as  located,  is  one 
hundred  and  thirty-two  and  a  half  miles;  passing  through  the  counties  of  Bedford, 
Campbell,  Appomattox,  Buckingham,  Cumberland,  Fowhatan,  Chestertield,  Goochland, 
and  Henrico. 

The  route  selected  may  be  described  as  follows:  Commencing  at  a  point  on  the 
south  bank  of  James  River,  near  Holcomb's  Rock,  the  line  at  once  leaves  the  river, 
and,  passing  eastwardly  through  a  gap  in  Fleming's  Mountain,  gains  the  elevated 
and  broken  plateau  which  lies  between  the  foot-hills  of  the  mountain  and  the  river. 

Following  the  plateau,  it  crosses  Judith's  Creek  and  the  Blackwater,  passes  through 
the  suburbs  of  Lynchburg  farthest  from  the  river,  and,  striking  directly  across  the 
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drainage  of  Fishing,  Opossum,  and  Beavor  Creeks,  reaches  Conoord,  sitaated  apon  the 
ridge  which  divides  the  waters  of  the  James  and  Staunton  Rivers. 

From  Concord  the  line  runs  parallel  with,  and  100  feet  distant  at  right  angles  from, 
the  Atlantic,  Mississippi  and  Ohio  Railroad,  to  a  point  three  miles  west  of  Appomattox 
Court-House,  where  it  crosses  said  railroad  and  follows  the  dividing-ridge  between  the 
waters  of  the  James  and  Appomattox  Rivers,  passing  three  miles  north  of  Appomattox 
Con  rt- House. 

Holding  this  ridge,  it  runs  south  of  Willis  Mountain  and  Buckingham  Conrt-House, 
and  near  the  county-seats  of  Cumberland  and  Powhatan,  to  the  head  of  Manakiu 
Creek,  two  miles  west  of  Tomahawk  Station,  on  the  Richmond  and  Danville  Railroad  ; 
thence  down  Manakiu  Creek  to  its  confluence  with  James  River,  which  it  crosses  at 
this  point  thirteen  miles  above  Richmond  by  canal ;  thence  up  Tnckahoe  Creek,  pass- 
ing north  of  Richmond,  and  crossing  the  R  chniond,  Fredericksburg  and  Potomac 
RaiN  ay,  three  miles  north  of  the  city  ;  thence  descending  the  valleys  of  Bacon  Qaarter 
Branch  and  Shockoe  Creek  to  Broa<l-8treet  depot  of  the  CheHapeake  and  Ohio  Railway. 

The  Atlantic,  Mississippi  and  Ohio  is  crossed  twice;  the  Washington  City,  Virginia 
Midland  and  Great  Sonthern  is  crossed  once,  with  overgrade  crossings,  while  it  is  pro- 
posed to  pass  under  the  Richmond,  Fredericksburg  and  Potomac  Road. 

No  grade  is  used  exceeding  30  feet  per  mile  going  east  or  west,  except  for  a  distance 
of  three  miles  descending  eastward  into  Richmond,  where  45  feet  per  mile  was  found 
necessary. 

The  minimum  radius  nsed  is  1,000  feet,  and  this  in  one  or  two  cases  only,  it  being 
rarely  nec^^ssary  to  use  a  radius  of  less  than  1,910  feet. 

The  material  from  HolcomVs  Rock  to  Concord  consists  chiefly  of  mica-schist,  easily 
worked,  but  will  not  stand  in  excavation  at  a  slope  of  less  than  one-half  to  one. 
Granite  of  superior  quality  fu^  masonry  can  be  had  ou  this  part  of  the  line. 

From  Concord  to  Richmond  the  excavation  will  be  mostly  in  earth,  and,  the  line 
being  located  for  the  greater  part  of  the  distance  upon  the  ridge,  very  little  masonry 
is  required  except  at  the  crossing  of  James  River,  where  good  granite  may  also  be 
had,  with  water- transportation  to  th#  bridge-site. 

Tables  of  curvature  and  grades,  also  distances  between  prominent  points  upon  sur- 
vey, as  well  as  distances  between  same  points  by  existing  routes,  are  given. 

Your  attention  is  called  to  the  fact  that  five  mil^s  in  distance  is  gained  over  the  line, 
as  surveyed,  by  keeping  the  south  side  of  James  River  to  Richmond. 

The  following  estimates  do  not  include  cost  of  fencing,  wharves,  depot  and  •ffice 
building,  engine-houses,  machine-shops  and  machinery,  rolling-stock,  or  the  salaries  of 
any  other  than  engineer-officers  during  the  period  of  construction,  which  in  assumed 
at  twenty  months.  The  cost  of  equipment,  including  items  enumerated,  I  estimate  at 
$;^,000  per  mile. 

A  profile  and  general  map  (scale  2^  miles  to  the  inch)  of  line  from  HolcomVs  Rook 
to  Richmond  accompanies  this  report.  Thirty  miles  of  the  section-maps  (scale  40U  feet 
to  one  inch)  are  completed. 

Having  in  uiy  possession  data  npon  which  to  base  an  accurate  estimate  of  cost  of 
doable-track  railway  from  Richmond  to  Yorktown  and  Newport  News,  it  is  also  sub- 
mitted. 

R.  H.  TEMPLE. 

H.  D.  WniTCOMB,  Esq., 

Civil  Engineer, 

SSTIMATED  COST  OV  THIRD  DIVISION,  FROM  HOLCOMD'S  ROCK  TO  CONCORD. 

Graduation,  masonry,  and  bridging,  23.07  miles,  at  $95,340  per  mile....  |2, 199, 493  80 

Land-damages,  23.07  miles,  at  $500  per  mile 11,5.35  00 

Track,  23.07  miles,  at  $33,500  per  mile 772,845  00 

Engineering,  23.07  miles,  at  $1,000  per  mile 23,070  00 

Total  cost  of  third  division 3,006,943  80 

Average  cost  per  mile .....*. 130,340  00 

BSTIMATSD  COST  OF  FOURTH  DIVISION,  FROM  CONCORD  TO  A  POINT  THREE  MILES  EAST^ 

OF  CUMBERULND  COURT-HOUSE. 

Graduation,  masonry,  and  bridging,  54.49  miles,  at  $18, 000  per  mile $980, 820 

Land-damages,  54.49  miles,  at  $500  per  mile : 26,245 

Track,  54.49  mUes,  at  $33,500  per  mile 1,825,415 

Engineering,  54.49  miles,  at  $1,000  per  mile « 54,490 

Total  cost  of  foorth  division 2,887,970 

Average  cost  permile 53,OoO 
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ESTIMATED  COST  OP  FIFTH  DIVISION,  FROM  A  POINT  THREE  MILES  EAST  OF  CUMBERULKD 

COURT-HOUSE  TO  RICHMOND. 

Gradaation,  masonry,  and  brid^ring,  53.9  miles,  at  $19,800  per  mile $1,067,220 

Land-damages,  53.9  miles,  at  $500  per  mile 26,950 

Track,  53.9  miles,  at  $33,500  per  mile 1,805,650 

Engineering,  53.9  miles,  at  $1,000  per  mile 53,900 

Total  cost  of  fifth  division 2,953,720 

Average  cost  per  mile » 54,800 

SUMMARY  OF  COST  OF  DOUBLE-TRACK  RAILWAY  FROM  HOLCOMB'S  ROCK  TO  RICHMOMD. 

Third  division,  23.07  miles $3,006,943 

Fonrth  division,  54.49  miles 2,887,970 

Fifth  division,  53.90  miles 2,953,?i0 

Total  cost 8,848.633 

Average  cost  per  mile 67,310 


ALIGNMENT. 

HdUiifmVi  Rock  to  Biehmond. 


DiTisioo. 

Length  in 
miles. 

Total  cnnr- 
atare. 

Cnrvatupe 
per  mile. 

No.  of  cii^ 
clestonied. 

No.  3. 

• 

23.07 
54.49 
.M.90 

O         1 

1,991  28 
2,910  29 
2,688  03 

o     / 

F6  19.  4 
53  24.6 
49  52.3 

5.53 

No.  4 

No.5 

a09 
7.47 

Total ; 

*13L  46 

7, 590  10 

57  44.6 

2L09 

*  This  is  the  distauoe  from  Holcomb's  Kook  to  a  point  on  the  Chesapeake  and  Ohio  Railroad  one  mile 
west  of  Broad-street  depot. 

SUMMARY  OF  GR4DES. 

Going  eastward. 


Ascending. 

Descending. 

LeyeL 

Bate  per  mile,  in  feet 
and  decimals. 

Length  of  plane,  in 
feet. 

Rate  per  mile,  in 
feet  and  decimals. 

Length  of  plane,  in 
feet. 

Length  of  plane,  in 
feet. 

30.096 
26.400 

113, 712 

11.900 
4,400 
6.030 
5.850 
7,300 

16,700 
5,000 
9,300     . 
7.800 
4.300 

10,000 
«         31,600 

24.000 

44.880 
36.960 
30.096 
27.456 
26.400 
21.120 
19.536 
17. 424 
13.200 

n.oe8 

10  560 
9.504 
8.448 
6.336 
3.168 
1.584 

15,100 

7,400 

199,040 

lo.-soo 

5,400 
7,000 

10.571 
3,000 

26.200 
,     7.000 
6.000 
4,570 
7.000 
7,000 
8,500 

12,000 

99,777 

23. 760 

22.176 

21.120 

19.536 

15.840 

12.672 

11.616 

8.448 

7.920 

7.39a 

6.336 

2.640 

Totals 

257,842 

336,481 

99,777 
694  100 

Total  feet 

Total  miles 

■ 

131  46 

Hiles. 

Distance  from  HolcomVs  Rock  to  Lyochbnr 9.5 

Distance  from  Lynchburg  to  Concord 13.2 

Distance  from  Concord  to  Richmond,  by  route  surveyed 109.4 

Viat aucG  from  Lynchburg  to  Richmond,  by  route  surveyed 123. 0 
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MUea. 

Difttance  from  Lynchborg  to  Richmond,  keeping  on  south  side  of  James  River 
and  following  location  of  Danville  Railroad  from  Tomahawk  Station  to  Rich- 
mond  - 117.7 

Distance  from  Richmond  to  Lynchbnrg  by  Atlantic,  Mississippi  and  Ohio  Rail- 
road and  Richmond  and  Danville  Railroad 1^.0 

Distance  from  Richmond  to  Lyuohbarg  by  canal 147.5 

ESTIMATED  COST  OF  I>0UBLE-TRACK  RAILROAD  FROM  JAMES  RIVER  STATION,  CHESAPEAKE 

AND  OHIO  RAILROAD,  TO  YOKKTOWN,  VA. 

Graduation,  masonry,  bridging,  land-dlimages,  engineering  expenses,  and  all 
other  work  necessary  to  prepare  road-bed  for  track,  58.33  miles,  $13,000 
per  mile $699,960 

Track,  58.33  mUes,  at  $33,500  per  mile 1,954,055 

Total  cost 2.654,015 

Average  cost  per  mile 45,500 

ESTIMATED  COST   OF  DOUBLE-TRACK  RAILROAD    FROM   YORKTOWN  TO  NEWPORT  NEWS 

Graduation,  masonry,  bridging,  land-damages,  engineering  expenses,  and  all 
other  work  necessary  to  prepare  road-bed  for  track,  20  miles,  at  $12,000 
per  mile $240,000 

Track,  20  miles,  at  $33,500  per  mile 670,000 

Total  cost 910,000 

Average  cost  per  mile 45,500 

Total  cost  from  James  River  Station,  Chesapeake  and  Ohio  Railroad,  to  New- 
port News 3,564,015 

SUMMARY  OF  COST  OF   DOUBLE-TRACK   RAILWAY   FROM  HOLCOMB^S  ROCK  TO  NEWPORT 

NEWS. 

From  Holcomb's  Rock  to  Richmond $8,848,633 

From  Broad  street  depot  to  James  River  station 1,000,000 

From  James  River  station  (railroad)  to  Yorktown 2,654,015 

From  Yorktown  to  Newport  News 910,000 


Total  cos|;  from  Holcomb's  Rock  to  Newport  News 13,412,648 

Average  per  mile  (213  miles) 62,970 


FREIGHT-RAILWAY  FROM  NAVIGABLE  WATER  OF  OHIO  AND  KANAWHA  RIVERS  THROUGH 
VIRGINIA  AND  WEST  VIRGINIA,  TO  THE  TIDE-WATER  OF  THE  POTOMAC  RIVER. 

REPORT  OF  MR.  CHARLES  P.  MANNING,  ASSISTANT  ENGINEER. 

Baltimore,  December  31, 1874. 

Sir:  In  obedience  to  the  instructions  of  yoar  letter  of  Jalyl8,  of  the  cnrreot  year, 
I  at  once  proceeded  to  an  investigation  of  the  question  regarding  the  availability  of 
the  belt  of  country  lying  between  the  Baltimore  and  Ohio  and  Chesapeake  and  Ohio 
Railroads  for  the  construction  of  an  intermediate  **  ftreight-rallway  ''  from  the  naviga- 
ble waters  of  the  Ohio  and  Kanawha  Rivers  through  tne  territories  of  West  and  Old 
Virginia  to  the  tide-water  of  the  Potomac  River;  and  now  have  the  honor  to  present 
the  following  condensed  report  of  the  results  of  this  investigation. 

Your  letter  informed  me  of  the  fact  that  the  field  of  investigation  was  large  and  the 
limit  of  l)oth  time  and  pecuniary  means  for  accomplishing  all  the  objects  iu  view  com- 
paratively small ;  consequently  my  tield-operatioos  have  been  restricted  to  a  simple 
personal  reconnaissance  of  the  district  of  country  mentioned  with  the  aid  of  two  pro- 
fessional assistants  and  the  use  of  the  aneroid  barometer. 

Your  instructions  called  for  special  examination  of  the  projected  railways  of  the 
Washington  and  Ohio  and  Potomac  and  Ohio  Railroad  Companies ;  therefore,  my  first 
step  was  directed  to  the  procurement  of  all  information  in  relation  to  the  subject  of 
inquiry  that  was  iu  possession  of,  and  would  be  given  to  me  by,  the  officers  oi  these 
companies. 

My  applications  to  the  presidents  of  these  corporations,  Messrs.  McKenzieand  Bangs, 
met  with  prompt  and  kindly  attention,  and  I  at  once  ascertained  that  the  estimates  of 
cost,  and  all  other  reported  matter  in  relation  to  the  extension  of  the  Washington  and 
Ohio  Railroad,  were  based  upon  actual  surveys,  while  those  of  the  projoctiou  aad 
construe  tion  of  the  Potomac  and  Ohio  Railroad  were  mainly  fouadeCl  \x\^Oki  «b  ^•&w^x^<) 
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and  Dot  special  professional,  knowledge  of  the  nataral  featores  of  the  conntry  to  be 
dealt  with. 

Sach  being  the  resalt  of  ray  primary  examinations,  I  concluded  to  avail  myself  of 
the  recorded  facts  of  the  snr>?eysof  the  Washington  and  Ohio  Railroad  Company  and 
expend  my  limited  pecuniary  means  npon  a  thorough  reconnaissance  of  the  route  in- 
dicated for  the  Potomac  and  Ohio  Railroad. 

This  reconnaissance  was  made  during  the  months  of  August  and  September  last,  and 
proved  so  satisfactory  that  I  confidently  ofifer  the  accompany ing  approximate  estimates 
of  the  length  and  cost  of  constructing  the  Potomac  and  Ohio  Railroad,  in  comparison 
with  those  of  the  Washington  and  Ohio  Railroad,  which  have  been  obtained  from 
more  exact  and  reliable  information. 

Referring  t-o  the  report  of  the  Potomac  and  Ohio  Railroad  Company,  addressed  to 
the  United  States  Senate  committee,  dated  the  28th  of  January,  1874,  it  will  be  seea 
that  the  chcsen  point  for  a  passage  of  the  Blue  Ridge  Mountains  was  at  Swift  Ran 
Gap,  on  the  line  separating  the  counties  of  Greene  and  Rockingham. 

At  the  request,  however,  of  their  president,  Mr.  Bangs,  my  reconnaissance  was  made 
by  way  of  Thornton  Gap,  in  that  range  of  mountains. 

Coninieuciug  upon  the  Potomac  River  near  the  month  of  Quantico  Creek,  at  a  point 
recently  known  as  Potomac,  in  Prince  William  County,  the  reconnoitered  line  passes 
through  the  southern  part  of  that  county  and  through  portions  of  Stafford,  Fanqnier, 
Culpeper,  and  Rappahannock  Counties,  to  the  summit  of  the  Blue  Ridge;  thence  into 
the  valley  of  the  Shenandoah  River,  through  the  counties  of  Page,  Rockingham,  and 
Augusta,  to  the  base  of  Shenandoah  Mountain,  the  front  ridge  of  the  great  Alleghany 
range. 

Ascending  the  valley  of  North  River  to  the  summit  of  Shenandoah  Mountain,  the 
line  passes  through  the  southern  part  of  Pendleton,  and  thence  through  the  middle  of 
Highland  and  Pocahontas  Counties  to  the  headwaters  of  the  Gauley  and  Elk  Rivers, 
upon  the  western  slope  of  the  Greenbrier  or  Cheat  Mouotain — better  known  in  this 
locality  as  Elk  Mountain — whence  it  desceuds  the  valley  of  Elk  River,  through  the 
counties  of  W^ebster  and  Braxton,  to  the  border  of  Clay  County,  near  the  confluence 
of  Birch  and  Elk  Rivers. 

From  the  last-named  poiut  the  direct  line  to  the  Ohio  River  leaves  the  valley  of  Elk 
River  and  crosses  the  dividing-ridge  to  the  headwaters  of  the  Little  Kanawha  River, 
and,  following  the  valley  of  the  latter,  falls  into  the  surveyed  line  of  the  Washington 
and  Ohio  Railroad  at  the  month  of  Tripolet^s  Run,  in  Calhoun  County,  whence  the  two 
roads  have  a  common  route  through  the  counties  of  Roane,  Wirt,  Jackson,  and  Mason 
to  Point  Pleasant,  on  the  Ohio  River. 

From  this  direct  line  I  have  projected  branches  to  intersect  the  Chesapeake  and  Ohio 
Railroad  at  both  Gauley  Bridge  and  Charleston,  with  the  view  to  a  connection  with 
the  navigation  of  the  Ohio  River  at  Huntington  by  way  of  the  last-named  road. 

Also,  in  order  to  cover  the  probable  field  of  inquiry,  I  have  projected  a  cross-line  or 
branch  from  Buckhannon,  on  the  Washington  and  Ohio  Railroad,  to  the  valley  of  Elk 
River,  where  the  branch  to  Charleston  diverges  from  the  main  line  of  the  Potomac 
and  Ohio  Railroad  near  the  contiuence  of  the  Elk  and  Birch  Rivers,  thus  forming  a 
continuous  line  from  Alexandria  to  Charleston  by  way  of  the  Washington  and  Ohio 
Railroad. 

No  doubt  a  practicable  line  might  be  traced  for  the  Potomac  and  Ohio  Railroad  from 
the  confluence  of  Elk  and  Birch  to  the  Ohio  River  more  nearly  approaching  the  direct 
course  indicated  in  the  report  of  Mr.  Bangs;  but  it  is  very  doubtful  if  the  saving  in 
measured  distance  by  this  route  would  compensate  for  the  certain  increase  in  cost  of 
cnnstruction  and  probable  increase  of  roadway  and  working  expenses  due  to  the  char- 
acter of  such  a  line. 

From  the  confluence  of  Elk  and  Birch  eastward,  up  the  valley  of  the  former,  to  the 
summit  of  Elk  Mountain,  I  have  assnmed  for  the  Potomac  and  Ohio  Railroad  ten 
miles  less  of  distance  to  traverse  than  has  been  heretofore  reported  by  competent  en- 
gineers to  be  their  computation  from  the  results  of  personal  reconnaissance  and  local 
information. 

From  the  summit  of  Elk  Mountain  to  the  Potomac  River  nothing  has  been  added  to 
the  known  traveled  distances  from  point  to  point  of  the  reconnoitered  route,  except 
where  a  gain  of  distance  is  absolutely  requisite  to  a  development  of  tSe  line  laterally 
upon  the  slopes  of  the  mountain-ranges,  in  order  to  keep  within  the  limits  of  practi- 
cable construction  without  exceeding  those  prescribed  for  grades  and  curves. 

In  regard  to  my  assumptions  of  lengths  for  the  branches  from  the  Potomac  and  Obio 
Railroad  to  Gauley  Bridge  and  Charleston,  respectively,  and  from  the  Washington  and 
Ohio  Railroad  to  Charleston,  each  line  has  the  benefit  of  the  lowest  reasonable  esti* 
mate  of  increase  upon  its  known  air-line  length ;  which  estimate  in  neither  case  ex- 
ceeds 33  per  cent,  of  the  latter. 

Having  been  for  some  years  past  personally  acquainted  with  the  general  physical 
features  of  the  belt  of  country  uuder  discussion,  and  especially  familiar  w^ith  those  of 
The  region  traversed  by  the  Washington  and  Ohio  Railroad  fW)m  Alexandria  to  the 
valley  of  the  South  Branch  River,  1  \iaiV«  i[iot>  deemed  it  necessary  to  examine  aud  crit- 
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1  cise  in  detail  the  land  sarreyed  for  the  extension  of  that  road  to  the  Ohio  River ;  bat 
accepting  as  facts  the  data  obtained  from  the  surveys,  have  confined  itiy  criticisms  to 
a  revision  of  the  estimates  of  cost  obtained  therefrom,  and  upon  the  results  of  this  re- 
view have  framed  new  estimates. 

In  disposing  of  the  question  of  general  availability  for  the  constraction  of  a  great 
freight-railway  between  the  Ohio  and  Potomac  Rivers,  I  answer — 

First.  That  the  belt  of  country  referred  to  is  certainly  available  by  both  routes  here 
pointed  ont. 

Seceodly.  That  through  the  great  Alleghany  Mountains  there  is  no  available  route 
intermediate  to  these  two. 

Thirdly.  That,  of  the  two  designated  routes,  the  one  chosen  for  the  Washington  and 
Ohio  Railroad  is  preferable  in  almost  every  particular  of  comptirison.  And,  finally,  that 
so  far  as  the  natural  resources  of  the  country  bear  upon  the  question  of  it:*  availaliility 
for  general  railway  purposes,  the  greater  portion  of  this  entire  belt  abounds  in  the 
very  best  of  building-materials,  fuel,  and  minerals  of  almost  every  kind. 

So  much  has  been  already  published  regarding  the  peculiar  features,  productions, 
and  resources  of  Virginia  and  West  Virginia,  with  which  you  are  especially  familiar^ 
that  I  refrain  from  encumbering  this  report  with  any  unnecessary  matter  of  detail. 

My  estimates  of  cost  contemplate  the  making  of  a  road-bed  2d  feet  wide  atsubgrade 
in  the  open  cuts  and  26  feet  in  the  tunnels  and  upon  embankments,  with  two  main 
tracks,  and  additional  side-tracks  to  the  extent  of  one-fifth  of  the  whole  length  of  the 
road. 

All  the  tracks  to  be  made  of  st«el  rails  weighing  70  pounds  per  yard,  and  the  best  of 
other  necessary  materials,  well  laid  in  full  ballast. 

All  the  bridges  to  be  built  of  either  stone  or  iron,  and  all  the  tunnels  lined  with 
either  stone  or  brick. 

The  surveys  for  the  extension  of  the  Washington  and  Ohio  Railroad  having  been 
guided,  in  a  great  measure,  by  the  system  of  grades  originally  adopted  for  its  construc- 
tion Co  the  coal-fields  of  Hampshire  County  only,  it  was  necessary  for  me,  in  availing 
myself  of  the  results  of  these  surveys,  to  apply  the  same  system  of  grades  to  the  recon- 
noitered  line  of  the  Potomac  and  Ohio  Railroad,  in  order  tnat  the  comparison  of  length 
and  cost  by  each  of  the  two  routes  might  be  made  upon  a  common  basis. 

The  system  referred  to  is  simply  the  constant  application  of  the  maximum  grades  of 
52.6  feet  per  mile  ascending  eastward  and  79.2  feet  per  mile  ascending  westward, 
wherever  their  use  will  tend  toward  the  redaction  of  either  the  length  or  cost  of  road, 
or  both  together.  And  I  think  its  application  in  the  cases  before  us  is  as  fair  a  test  of 
the  general  availability  of  the  country  for  the  construction  of  either  of  the  two  roads 
as  it  is  a  test  of  their  comparative  merits. 

In  adopting  this  system  for  the  present  occasion  I  do  not  assume  that  the  limits  of 
52.8  feet  and  79.2  feet  per  mile  are  necessary  to  a  proper  development  of  this  interme- 
diate railway  scheme,  but  am  of  the  opinion  that  they  very  rarely  approach  the  true 
medium  of  gradients  for  the  character  of  country  to  be  dealt  with  and  traffic  to  be 
accommodated. 

In  further  explanation  of  the  subjoined  estimates,  it  is  proper  for  me  to  remark  that 
they  are  based  upon  an  assumed  traffic  of  not  less  than  three  millions  to  four  millions 
of  tons  annually ;  that  is  to  say,  two  millions  of  tons  eastward  and  one  million  of  tons 
westward  of  through  freight,  together  with  possibly  one  million  of  tons,  or  the  equiv 
alent  thereof,  of  mixed  local  business  distributed  along  the  road  between  its  terminal 
extremities. 

To  maintain  the  road-bed  and  tracks  in  perpetuity  under  such  a  traffic,  I  estimate 
that  the  annual  cost  would  not  be  less  than  $5,000  per  mile  of  double-track  road  and 
sidings  for  the  first  two  or  three  years  of  its  use,  and,  with  the  best  management,  fully 
$3,000  per  mile  thereafter. 

To  eqoip  the  road  with  depots,  machine-shops,  rolling-stock,  <&c.,  necessary  to  accom- 
modate the  assumed  amount  of  traffic,  I  estimate  that  no  less  a  sum  of  money  should 
be  provided  than  1^17,000,000,  since  the  rolling-stock  alone  would  probably  cost  fully 
$15,000,000. 

Referring  you  to  the  published  report  of  the  Potomac  and  Ohio  Railroad  Company, 
I  would  call  attention  t>o  its  erroneous  assumption  regarding  the  extreme  elevations 
to  be  overcome,  and  the  percentage  of  increase  in  length  of  constructed  road  over  the 
air-line  distance  between  terminal  extremities,  in  comparison  with  the  results  of  my 
reconnaissance. 

And  I  may  properly  ask  attention,  also,  to  its  assumption  that  a  railway  of  the  char- 
acter and  extent  of  the  one  proposed  can  be  economically  worked  under  a  system  of 
tolls  similar  to  that  of  canal  improvements. 

My  own  opinion  regarding  the  latter  question  is  adverse  *to  this  assumption,  and 
decidedly  in  favor  of  a  consolidated  system  of  toll  and  transportation  as  the  only  prac- 
ticable as  well  as  economical  method  of  operation. 

For  convenient  reference,  I  have  condensed  the  details  of  my  estimates  of  length, 
cost,  &c.,  of  these  two  projected  railways  in  tabular  form,  together  with  estimates  of 
the  probable  length  and  cost  of  projected  branches,  as  follows : 
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A  table  of  di$iance8  between  certain  localities  upon  the  Ohio  and  Great  Kanawha  Biven,  and 
other  iooalUiee  upon  the  Potomac MiVtTy  by  air-lineSj  and  prof ected  and  existing  railway-lines 
through  West  and  Old  Virginia,' 
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NoTK.— By  Chesapeake  and  Ohio  and  Orange  and  Alexandria  Railroads,  381  miles,  or  54-100  increase 
upon  air-line  between  Charleston  and  Alexandria. 


Grades. 


Washington  and  Ohio  Batlroad    assendlng  grades. 


Westward. 


From  Alexandria  to  Point  Pleasant 


MUcs. 


144.5 


Kisein 
feet. 


7,400 


Potomac  and  Ohio  HaUroad—asoending  grades. 


Westward. 


From  Qnantioo  to  Point  Pleasant 


Miles. 


181 


Rise  in 
feet. 


7.800 


Washington  and  Obio  Railroad— ascending  grades. 

Potomac  and  Ohio  Railroad— ascending  grades. 

Eastward. 

Miles. 

Rise  in 
feet. 

Eastward. 

Miles. 

Rise  in 
feet 

183 

6,900 

From  Point  Pleasant  to  Qnantioo 

187.5 

7,300 

Note. — ^If  the  total  ascents  of  each  of  these  two  lines  of  road  were  accnmnlated  in  two  inclined  planes 
representing  the  extreme  limits  of  grade  asHumed,  viz.  53.8  feet  per  mile  ascending  eastward  and  79.3 
feet  per  mile  ascending  westward,  to  a  common  average  apex  of  7,000  feet  for  one  ana  7,500  for  the  other, 
the  combined  planes  would  consume  in  one  case  233  miles,  and  in  the  other  237  miles,  or  folly  six-tonths 
of  the  entire  length  of  each  road. 


To  the  foregoing  tabular  statements  I  have  to  add  the  following  estimates  of  the 
probable  cost  of  the  projected  branches  of  the  Potomac  and  Ohio  Railroad : 

From  Greenbrier  River  to  Gau ley  Bridge $8,700,000  00 

From  conflaence  of  Elk  River  and  Birch  River  to  Charleston,  of  the 

Washington  and  Ohio  Railroad 3,640,000  00 

From  Backhannon  to  Charleston 7,260,000  00 

To  farther  condense  all  these  statements  of  length  and  cost,  they  may  be  briefly 
Qummed  up  as  follows : 

From  Point  Pleasant,  on  the  Ohio  River — 

To  Qaantico  via  Potomac  and  Ohio  Railroad,  392  miles $32,912,000  00 

To  Alexandria  via  Washington  and  Ohio  Railroad,  360  miles 29, 046, 000  00 

Diffeienoe,  32  miles 3,866,000  00 
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From  Charleston,  on  the  Kanawha  River — 

To  Qaantico  viaPotomao  and  Ohio  Railroad,  377  miles $30,775,000  00 

To  Alexandria  via  Washington  and  Ohio  Railroad,  360  miles 28, 205, 000  00 

Difference,  17  miles 2,570,000  00 

From  Gauley  Bridge,  on  Kanawha  River — 
To  Qaantico  via  Potomac  and  Ohio  Railroad,  324  miles .• $27, 303, 000  00 

In  conclusion,  I  have  only  to  remark  that  in  studying  this  qnestion  I  have  been  alone 
gnided  by  professional  views ;  also  that  I  am  indebted  to  the  reports  of  Mr.  Blythe, 
chief  engineer  of  the  Washington  and  Ohio  Railroad,  and  Mr.  Campbell,  chief  engineer 
of  the  Charleston  and  State  Line  Railroad,  for  much  valuable  information,  and  t-o  the 
persona)  services  of  Mr.  Addison  Marbury,  civil  engineer  (who,  a%  principal  assistant 
of  Mr.  Blythe,  made  the  surveys  for  the  extension  of  the  Washington  and  Ohio  Rail- 
road to  the  Ohio  River,  in  1870)  for  still  more  important  asiiistanoe  in  everything  psr- 
taining  to  the  subject  of  investigation. 

With  great  respect,  I  am,  sir,  yonr  obedient  servant, 

CHAS.  P.  MANNING, 

Civil  Engineer, 
Col.  Wm.  p.  Craighill, 

Engineer  Corpe,  United  Statee  Army, 


CC  II. 


SOUTHERN  ROUTE— FROM  THE   MISSISSIPPI  RIVER   TO   THE   ATLANTIC 

OCEAN  BY  WAY  OF  THE  TENNESSEE  RIVER. 

REPORT  OF    MAJOR  WALTER  M'PARLAND,   CORPS  OF    ENGINEERS. 

By  act  of  Congress  approved  June  23, 1874,  $300,000  were  appro- 
priated for  the  purpose  of  making  the  surveys  recommended  by  the 
(Senate  Select  Committee  on  Transportation-Routes  to  the  Seaboard 
during  the  session  then  closing. 

The  survey  of  that  particular  route  designated  in  the  report  of  the 
committee  as  the  southern  route  was  assigned  to  me,and  by  letters  from 
the  Office  of  the  Chief  of  Engineers,  dated  June  29,  1874,  and  July  15, 
1874, 1  was  informed  that  $46,000  of  4he  appropriation  would  be  set 
aside  for  the  survey  of  this  route. 

The  Senate  select  committee,  in  their  discussion  of  the  southern  route, 
liad  suggested  two  things,  viz : 

First.  The  improvement  of  the  Tennessee  River  from  its  month  to  Knoxville,  so  as  to 
give  i)  feet  of  navigation  at  lowest  stage  of  water. 

Second.  A  oommnnication  by  canal  or  freight-rail  way ,  from  some  convenient  point 
on  the  Tennessee  River,  in  Alabama  or  Tennessee,  by  the  shortest  and  most  practicable 
ronte  to  the  Atlantic  Ocean. 

To  gain  the  information  needed  for  carrying  out  the  suggestions  of 
the  committee,  it  became  necessary  to  undertake  the  following  surveys, 
viz: 

1st.  Of  the  Tennessee  Eiver  from  Enoxville  to  Paducah.  This  would 
include  the  Tennessee  division,  which  had  never  been  surveyed,  of  the 
proposed  southern  line  of  water  communication  between  the  Mississippi 
Eiver  and  the  Atlantic  Ocean.  (See  Report  of  the  Chief  of  Engineers 
for  1872,  page  609.) 

2d.  Of  the  Coosa  Eiver,  from  Rome,  Ga.,  to  Gadsden,  Ala.,  and  of 
the  Ocmulgee  and  Altamaha  Rivers,  from  Macon,  Ga.,  to  Darien,  Ga., 
designated  respectively  as  the  Coosa  and  Altamaha  divisions  of  the 
proposed  line  of  water-communication  between  the  Mississippi  River 
and  the  Atlantic  Ocean  by  way  of  the  Tennessee  River,  neither  of  which 
2iad  ever  been  surveyed.    These,  as  well  as  the  survey  of  the  Tennessee 
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division  mentioned  in  the  preceding  paragraph,  were  required,  in  order 
to  complete  the  survey  of  this  proposed  water-line. 

3.  Of  a  railroad-route  from  the  Tennessee  Kiver  to  the  Atlantic  Ocean. 
The  only  conditions  which  the  recommendation  of  the  committee  placed 
npon  this  survey  were,  Ist,  that  the  route  should  start  ^^from  some  con- 
venienn  point  on  the  Tennessee  River  in  Alabama  or  Tennessee";  and, 
2d,  *^  that  it  should  proceed,  by  the  shortest  and  most  practicable  route, 
to  the  Atlantic  Ocean." 

As  the  report  of  the  committee  showed  that  it  desired  to  compare  the 
relative  costs  of  a  rail  and  of  a  water  route  from  the  Tennessee  Biver 
to  the  Atlantic  Ocean,  it  was  deemed,  advisable  to  take  the  initial  point 
of  the  canal-survey  of  1872  as  the  initial  point  of  the  proposed  railway- 
survey.  This  initial  point  was  Gun  tersville,  Ala.,  the  most  southerly  point 
reached  by  the  Tennessee  River  in  its  passage  from  the  Alleghaiiies  to 
the  Mississippi,  and  the  point  at  which  a  great  through  line  of  trans- 
portation from  Saint  Louis  to  the  South  Atlantic  coast  of  the  United 
States  would  naturally  leave  the  Tennessee  River,  both  in  order  to  save 
distance  and  to  avoid  the  obstructions  found  in  the  passage  of  the  river 
through  the  mountains.  From  this  point  the  line  was  to  be  run  by  the 
shortest  and  most  practicable  route  to  the  sea-coast,  at  or  near  Savan- 
nah or  Brunswick,  Ga.,  the  terminus  to  be  fixed  by  the  course  which, 
under  the  given  conditions,  the  nature  of  the  country  might  compel  the 
line  to  follow. 

Subsequently  it  was  decided  to  survey  a  second  route,  boginning  on 
the  Tennessee  River  at  the  month  of  the  Hiawassee,  thence  up  the  val- 
ley of  that  river  and  across  the  Blue  Ridge,  connecting  at  Anderson, 
S.  C,  and  Athens,  Ga.,  with  the  railways  already  built  from  these 
points,  to  the  Atlantic  coast. 

Fonr  parties  were  thus  formed : 

1.  For  the  survey  of  the  Tennessee  River. 

2.  For  the  survey  of  the  Coosa,  Ocmulgee,  and  Altamaha  Rivers. 

3.  For  the  survey  of  the  railway-route  from  Guntersville  to  the 
coast. 

4.  For  the  survey  of  the  railway-route  up  the  Hiawassee  Valley. 
The  first,  third,  and  fourth  parties  took  the  field  in  September,  1874, 

the  second  in  October,  1874. 

The  field-work  of  the  first  party  was  going  on  at  the  close  of  the 
fiscal  year  ending  June  30,  1875. 

That  of  the  second  was  completed  in  February,  1875,  and  the  reports 
were  in  by  April. 

That  of  the  third  and  fourth  parties  was  not  completed  until  the 
month  of  June,  1875,  and  their  reports  are  not  yet  in. 

The  results  were  as  follows : 

1. — SURVEY  OF  THE  TENNESSEE  RIVER  FROM  KNOXVILLB  TO  PADUCAH, 
TO  GIVE  THREE  FEET  NAVIGATION  AT  LOWEST  WATER. 

The  field-work  of  this  survey  was  begun  in  the  early  part  of  Septem- 
ber, and  was  continued  until  the  end  of  December,  when  the  rise  of  the 
river  made  it  necessary  to  stop  operations,  as  satisfactory  results  could 
not  be  had  while  there  was  so  great  a  depth  of  water  over  the  obstruc- 
tions. 

The  instructions  to  this  party  were  that  they  should  not  attempt  to 
make  a  continuous  survey  of  the  river,  but,  beginning  at  Knoxville,  they 
should  descend  the  river,  sounding  as  they  went,  and  wherever  they  found 
a  place  where  the  depth  in  the  channel  would  be  at  the  lowest  kno^vi 
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stage  of  water  less  than  3  feet,  they  should  8top  and  make  a  sarvey  of 
it  sufficiently  in  detail  to  permit  the  preparation  of  estimates  for  gain- 
ing the  desired  depth. 

A  continuous  survey  of  the  river  from  Knoxville  to  the  Alabama 
State  line  had  been  made  by  the  General  Government  in  1832,  but  the 
shoals  and  bars  had  altered  so  much  in  the  intervening  period  that  the 
maps  were  useless  as  a  basis  upon  whioh  to  form  plans  and  estimates  for 
making  the  necessary  improvements. 

During  the  interval  from  September  to  December,  when  operations 
ceased  for  the  winter,  surveys  were  made  of — 

1.  Knoxville  Shoals^  at  Knoxville,  sixty  miles  by  river  above  Loudon. 

2.  Lyon? 8  Shoals^  seven  miles  below  Knoxville. 

3.  Williams^s  Shoalj  nine  miles  below  Knoxville. 

4.  Little  River  ShoalSj  twelve  miles  below  Knoxville. 

5.  Post- Oak  8hoal8» 

6.  RmseWn  Shoals^  twenty-seven  miles  below  Knoxville. 

7.  Co7icord  Shoals  (Rogers's  Island). 

8.  Chota  Island  IShoalSj  thirty-eight  miles  below  Knoxville. 

9.  Coulter's  Island  Shoals^  thirty-nine  miles  below  Knoxville. 

10.  Sister  Island  ShoaU^  forty- two  miles  below  Knoxville. 

11.  Williams's  Bar. 

12.  Bustles  Bar,  forty-five  miles  below  Knoxville. 

13.  Belle  Canton  Shoals,  forty-six  miles  below  Knoxville. 

14.  Lenoir's  Shoals*  * 

15.  Browder^s  or  Bouder's  Shoals,  fifty  miles  below  Knoxville. 

16.  Eock- Quarry  Bar. 

Besides  these  surveys,  examinations  were  made  of  many  intermediate 
gravel-bars,  where  small  amounts  of  dredging  may  be  required  in  order 
to  put  the  channel  in  the  best  condition,  but  where  the  insignificance  of 
the  obstructions  rendered  it  unnecessary  to  undertake  a  survey. 

In  order  to  secure  such  information  concerning  the  changes  in  the 
river  as  would  be  required  in  making  up  a  perfect  scheme  for  its  im- 
provement, water-gauges  were  established  at  Knoxville,  Loudon,  Kings- 
ton, and  Chattanooga. 

In  March,  1875,  a  heavy  flood,  caused  by  excessive  rains  and  the 
melting  of  the  snow  in  the  mountains,  occurred  in  the  Tennessee  Valley. 
All  the  bottom-lands  along  the  river  were  submerged,  and  at  Chatta- 
nooga the  water  rose  51^  feet  above  low-water,  overflowing  one  half  the 
city,  and  driving  the  inhabitants  to  the  high  grounds.  The  water  ex- 
tended from  the  left  bank  of  the  river  back  to  Missionary  Ridge ;  the 
only  part  of  the  included  area  which  remained  above  the  surface  being 
the  two  hills  next  the  river,  wbich  lie  within  the  city  limits.  The  water 
rose  to  within  2^  feet  of  the  height  attained  by  the  flood  of  1867,  break- 
ing all  the  railroad  and  telegraph  lines,  and  cutting  the  town  off  from 
any  but  water  communication  with  the  rest  of  the  world  for  a  week. 

As  there  had  never  been  any  authentic  data  obtained  concerning  pre- 
vious floods  in  the  Tennessee,  I  decided  to  take  advantage  of  the  op- 
portunity afforded  by  this  one  to  gather  all  the  information  concerning 
it  that  I  could,  and  accordingly  I  directed  the  party  which  had  been  en- 
gaged the  preceding  season  in  surveying  the  Tennessee,  instead  of  re- 
suming tbeir  work  at  Loudon,  where  they  had  left  off,  to  begin  at  the 
mouth  of  Chickamauga  Creek,  six  miles  above  Chattanooga,  and  to 
carry  the  survey  to  Bridgeport,  taking  frequent  cross-sections  of  the 
space  which  had  been  submerged ;  and  at  the  same  time  I  directed  cross- 
sections  of  the  river,  at  its  highest  stage,  to  be  taken  at  Knoxville, 
Loadon,  Kingston,  and  Chattanooga,  Tenn. ;  Bridgeport,  Guntersville, 
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Decatur,  and  Florence,  Ala.;  Johnson ville,  Tenn.;  and  Padacah,  Ky. 
This  was  done  after  the  waters  had  subsided,  but  while  the  marks  left 
by  it  were  still  quite  fresh,  so  that  there  was  no  difficulty  in  establish- 
ing the  height  to  which  it  had  risen  at  each  point. 

When  these  examinations  were  closed,  as  it  would  have  been  too 
costly  to  tow  the  surveying-boats  back  to  Loudon,  the  party  was  directed 
to  continue  their  survey  of  the  river  from  Bridgeport  down  as  they  had 
conducted  it  from  Enoxville  to  Loudon,  it  being  intended  to  fill  the 
break  in  the  survey  from  Loudon  to  Ghickamauga Greek  when  sufficient 
additional  funds  should  be  obtained  for  the  purpose.  At  the  close  of  the 
fiscal  year  the  funds  were  nearly  exhausted,  and  at  the  end  of  July  they 
were  entirely  expended ;  and  the  survey  having  nearly  reached  Gunters* 
ville,  the  party  was  disbanded,  and  the  boat^  laid  up  at  that  place  until 
further  means  for  prosecuting  the  survey  should  be  obtained. 

The  importance  of  completing  this  survey  of  the  Tennessee  River  can- 
not be  overestimated,  as  it  is  absolutely  es^ntial  to  the  formation  of 
correct  estimates  of  the  cost  of  improving  this  river. 

All  estimates  for  improvements  heretofore  made  have  been  based  upon 
the  results  of  examinations  made  with  such  inadequate  means  that  they 
deserve  rather  to  be  designated  as  reconnaissances  than  as  examinations 
for  improvements. 

The  work  of  actual  survey  has  now  been  carried  over  about  one-quar- 
ter of  the  river's  length,  and  to  complete  it  in  a  satisfactory  manner  will 
require  an  appropriation  of  $30,000,  which  I  earnestly  recommend. 

2. — SURVEY  OF  THE  COOSA,  OCMULGEE,  AND  ALTAMAHA  BIVEBS. 

As  heretofore  stated,  these  were  surveys  of  portions  of  the  "  proposed 
line  of  water  communication  from  the  Mississippi  Eiver  to  the  Atlantic 
Ocean  by  way  of  the  Tennessee  River,"  which  had  never  been  surveyed, 
and  the  estimates  for  whose  improvement  had  been  made  up  from  the 
known  lengths  of  the  parts  of  the  rivers  under  consideration,  and  from 
the  average  cost  per  mile  of  the  improvement  of  rivers  of  the  same  gen- 
eral character  as  these.  (See  report  of  the  Ghief  of  Engineers  for  1872, 
page  509.) 

COOSA    BIVEB,  FROM   SOME,   &A.,  TO  THE   MOUTH  OF  WILLIS  GREEK, 
TWO  MILES  AND  A  HALF  BELOW  GADSDEN,  ALA. 

This  constitutes  the  Coosa  division  of  the  proposed  water  line,  and  in 
the  report  just  referred  to  its  length  is  given  as  one  hundred  and  fifty- 
three  and  a  half  miles,  the  distance  from  Kome  to  Gadsden  being  usually 
regarded  as  one  hundred  and  fifty-one  miles.  The  usual  authorities  for 
these  distances  are  the  steamboatmen  and  others  employed  upon  the 
river,  who  are  in  the  habit  of  passing  up  and  down  it ;  but  they  are 
authorities  that  can  seldom  be  relied  upon,  for  we  have  found  in  our  ex- 
aminations that  these  distances  are  almost  always  overestimated.  For 
instance,  steamboatmen  on  the  Lower  Tennessee  to  this  day  claim  that 
the  distance  by  river  from  Florence,  Ala.,  to  Paducah,  Ky.,  is  from  two 
hundred  and  ninety  to  three  hundred  miles,  when,  by  actual  survey  made 
by  a  Goast  Survey  party  during  the  war,  the  distance  was  found  to  be 
only  two  hundred  and  fifty-five  miles,  a  reduction  of  from  one-sixth  to 
one-eighth  below  the  estimated  distance. 

Measurements  made  from  the  ordinary  maps,  on  the  contrary,  almost 
invariably  give  results  much  too  small.  It  was  found  while  making  the 
oanal  survey  through  Georgia,  in  1872,  that  the  lengths  of  the  atreaca^^ 
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as  determined  by  actual  survey,  were  from  15  to  20  per  cent,  greater 
than  tbeir  lengths  as  obtained  by  the  closest  measurements  on  the  maps. 
The  error  of  ordinary  map  measurement,  of  course,  results  from  the 
disappearance  of  curves  in  reducing  the  scale  of  the  map;  tbe  map 
measurement  giving  the  length  of  chords  instead  of  the  lengths  of  the 
corresponding  arcs.  Thus  in  a  large  State  map,  drawn  six  miles  to  the 
inch,  a  curve  of  120^  a  mile  long  would  not  differ  perceptibly  from  its 
chord,  the  versed  sine  being  one  twenty-fourth  of  an  inch,  while  the 
actual  loss  of  distance  in  plotting  would  be  about  one-sixth  of  a  mile. 
The  difference  with  smaller  distances  or  lesser  curves  would  disappear 
entirely.  Mr.  Frobel,  who  conducted  the  examination  of  the  Coosa 
Hiver  from  Rome  to  the  mouth  of  Will's  Creek,  calls  the  distance  one 
hundred  and  twenty  miles,  determined  by  map  measurement,  thirty-three 
miles  less  than  the  distance  given  by  the  steamboatmeu.  As  tbe  error 
in  either  method  of  measurement  is  always  of  the  same  kind,  the  steam- 
boat measurement  being  always  too  large,  while  the  map  measurement 
is  always  too  small,  it  is  fair  perhaps  to  take  an  average  of  the  two, 
which  would  make  the  distance  from  Rome  to  the  mouth  of  Will's  Creek 
one  hundred  and  thirty-seven  miles. 

The  party  under  Mr.  Frobel  took  the  field  in  October,  and  reached 
Gadsden  on  the  10th  of  December,  having  sounded  out  51  shoals  which 
required  improvement  in  order  to  secure  4  feet  depth  over  them  at  low 
water,  and  having  examined  five  bars  which  required  no  improvement. 
Mr.  Probers  report  and  estimate  are  given  below.  In  regard  to  his  esti- 
mate, I  am  of  the  opinion  that  it  is  much  too  small.  The  rates  which 
he  gives,  viz,  $1  per  cubic  yard  for  the  removal  of  gravel  and  loose 
rock,  and  $3  per  cubic  yard  for  the  excavation  of  solid  rock,  would  no 
doubt  be  sufficient  if  the  work  were  concentrated  so  that  the  labor 
might  be  organized  in  the  best  manner;  but  by  reference  to  the  de- 
scription, it  will  be  seen  that  the  amount  of  work  to  be  done  at  each  of 
these  51  points,  scattered  over  a  distance  of  one  hundred  and  thirty- 
seven  miles,  is  very  small,  and  I  do  not  think  it  can  be  done  for  less 
than  double  the  amount  of  his  estimate,  or — 

$150, 000  00 
To  which  adding  20  per  cent,  for  contingencies 30, 000  00 

Total 180,000  00 

This  is  for  a  depth  at  low  water  of  4  feet.  For  a  depth  of  3  feet  at 
the  same  stage,  the  cost  would  probably  be  not  more  than  half  this 
amount. 


REPORT  OF  MR.  B.  W.  FROBEL,  ASSISTANT  ENGINEER. 

Macon,  Oa.,  January  11, 1875. 

Major:  I  have  the  boDor  to  lay  before  you  the  report  of  anexaminatioa  and  survey 
of  that  portion  of  the  Cooea  River  between  tbe  city  of  Rome  and  tbe  month  of  Great 
WilPs  Creek,  made  in  compliance  with  instructions  received  from  you  on  the  18th  of 
September  last. 

On  tbe  18tb  day  of  October  we  began  tbe  surrey  at  tbe  junction  of  tbe  Etowah  and 
Oostenaula  Rivers,  immediately  below  tbe  city  of  Rome.  General  Eagene  Le  Hardy, 
a  distinguished  civil  engineer,  gives  tbe  elevation  of  low  water  mark  at  tbis  point, 
above  mean  low  tide  in  Mobile  Bay,  at  590.80  feet,  and  low  water  at  tbe  mouth  oif 
WiU's  Creek  at  528.30  feet;  making  tbe  difference  of  level  between  tbe  points  indicated 
62.50  feet.  Tbis  gives  an  average  fall  of  .520  feet  per  mile.  Deducting  tbo  fall  at 
Horse  Leg  and  other  shoals,  we  bave  .390  feet  per  mile  as  tbe  average  fall  of  tbat  por- 
tion of  tbe  river  which  is  free  from  sboals.  According  to  tbe  land  surveys  made  by  tbe 
State  of  Georgia,  and  the  United  Statues  land  surveys  in  Alabama,  tbe  distance  from 
Borne  to  the  mouth  of  Will's  Creek  is  about  one  hundred  and  twenty  miles.    Great 
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care  was  taken  dnrine  the  progress  of  the  survey  to  determine  the  correctness  of  the 
land-maps,  so  far,  at  least,  as  the  location  of  the  river  is  concerned,  and  with  satis- 
factory results. 

The  names  of  the  different  bars  and  shoals,  together  with  the  amonnt  and  estimated 
cost  of  work  necessary  to  give  a  channel  80  feet  wide  and  4  feet  deep  at  extreme  low- 
water,  will  be  fonnd  in  the  inclosed  statement.  *  The  general  map  which  accompanies 
this  gives  the  location  of  each  obstraction  accurately,  while  the  detail-maps  show  the 
cross-section  soundings,  and  the  kind  and  extent  of  each  obstacle,  and  tne  work  re- 
quired for  its  removal.  This,  with  one  exception,  consists  in  excavation,  and  the  re- 
moval of  loose  rocks  from  the  channel.  The  exception  will  be  fonnd  at  Horse  Leg 
Shoal,  one  mile  below  Rome.  The  river-bed  at  this  point  is  solid  limestone  rock,  par- 
tially overlaid  by  a  thin  layer  of  gravel.  Over  this  rocky  bed  there  is  a  fall  of  3.68 
feet  in  a  distance  of  3,000  feet,  and  u|M>n  the  upper  and  lower  reefs  a  depth  of  22  inches 
at  ''dead  low- water.''  This  depth  is  somewhat  increased  by  wing-dams,  but  these  in- 
crease the  velocity  also,  and  make  it  impotisible  for  steamboats  to  ascend  without  the 
aid  of  warps.  For  some  three  months  in  the  year  this  shoal  seriously  interferes  with 
the  free  navigation  of  the  river.  At  other  times  it  has  an  average -depth  of  water 
varying  from  4  to  6  feet,  and  all  difficulty  in  passing  it  disappeara.  Between  the  upper 
and  lower  reefs  the  channel  is  divided  by  a  small  island ;  the  lesser  channel,  on  the 
left,  being  about  100  feet  wide.  In  this  passage,  at  low-water,  3  feet  may  be  found. 
Some  years  ago  an  effort  was  made  to  improve  this  channel  by  building  a  dam  across 
the  main  channel  at  the  bead  of  the  island,  but  this  resulted  in  obstructing  with  drift 
the  outlet  at  the  lower  end  of  the  island,  and  had  to  be  abandoned.  The  dam  was  re- 
moved and  one  built  across  the  lesser  channel.  By  removing  this  and  putting  a  dam 
across  the  chute  at  the  lower  end  of  the  island,  with  a  lock  of  3  feet  lift,  from  5  to  6 
feet  of  water  may  be  had  at  all  seasons  through  this  pass- way.  This  would  relieve 
the  difficulty  at  low-water  without  obstructiug  the  main  channel  at  other  times. 
With  the  exceptions  given  in  the  statement,  the  river  is  free  from  obstruction  be- 
tween Rome  and  Will's  Creek,  and.  has  a  depth  at  low-water  varying  from  7  to  28  feet. 
Its  regimen  is  fixed  with  banks  not  subject  to  wash  or  slide,  and  the  pilots  tell  me 
there  has  been  no  perceptible  change  in  its  bed  for  the  past  twenty  years.  The 
extreme  difference  between  high  and  low  water  at  Rome  is  ^  feet,  and  at  Gadsden  28 
feet;  but  these  extremes  are  not  reached  oftener  than  once  a  year,  and  sometimes 
several  years  intervene. 

Forming  an  important  link  in  the  proposed  water  communication  between  the  West 
and  the  Atlantic  seaboard,  through  the  Cotton  States,  this  river  is  of  infinite  value  to 
the  inland  navigation  of  the  country.  But  apart  from  this,  its  local  trade  is  sufficient 
to  commend  it  to  the  favorable  consideration  of  the  government.  The  census  of  1870 
gives  the  following  values,  in  the  counties  watered  oy  the  Coosa  River  and  its  navi- 
gable tributaries: 

Population 0 591,670 

Acres  improved  land 2,609,494 

Acres  unimproved  land 6,2H5, 494 

Annual  value  of  farm-products $44,330,126 

Bales  of  cotton 230,477 

• 

Add  to  this  the  vast  beds  of  iron  and  coal,  which  are  now  valueless  because  they 
have  no  outlet  to  a  market,  and  we  have  the  strongest  possible  argument  in  favor  of 
the  work.  For  twenty-five  years  this  portion  of  the  Coosa  has  been  navigable  by 
•teamerti  of  two  or  three  hundred  tops  burden.  During  this  period  there  has  been  no 
accident,  and,  although  these  boats  could  descend  the  river  no  farther  than  Greens- 
port,  yet  I  am  informed  by  many  persons  living  in  this  section  that  their  lands  have 
more  than  doubled  in  value  since  these  steamers  were  put  on  the  river.  The  iron  of 
this  region  is  superior,  not  only  for  mechanical  purposes,  but  for  all  kinds  of  ordnance, 
and  the  only  thing  in  the  way  of  a  successful  development  of  that  interest  is  the  want 
of  transportation.  Give  this  iron  and  coal  an  outlet,  and  they  alone  would  repay 
a  hundred-fold  the  cost  of  opening  the  Coosa. 

I  am  gieatly  indebted  to  my  assistantfi,  Messrs.  W.  B.  Gwynn  and  H.  M.  Smith, 
for  valuable  services  rendered  by  them  during  the  survey. 
I  am,  major,  very  respectfully,  your  obedient  servant, 

B.  W.  FROBEL,     ' 
^  Ciri(  Engineer, 

MaJ.  Walter  McFarland, 

Corp$  of  EnffineerSf  U,  S,  A, 
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SSTIMATB  FOR  THE  IMPROVEMENT  OF  THE  COOSA  RfVER  FROM  ROME,  OA.,  TO  THK 
MOUTH  OF  GREAT  WILLS  CREEK,  ALA.,  ONE  HUNDRED  AND  TWENTY  MILES,  TO  GIVE 
A  CHANNEL  80  FEET  WIDE  AND  A  DEPTH  OF  4  FEET  WATER  AT  EXTREME  LOW 
STAGE. 

The  dam  to  be  orib-work,  with  timbers  14  inches  in  diameter,  filled  with  heavy  rock, 
and  doubly  planked  with  2-inch  plank.  The  headings  and  tailings  of  the  lock  of 
masonry  laid  in  cement,  and  the  lock-chambers  oi  crib-work,  of  the  same  constrnctioQ 
as  the  dam.    Lock  to  be  200  feet  between  miter-sills,  and  32  feet  wide. 

1.  One-eighth  of  a  mile  below  Rome  is  Mills's  Bar;  river,  330 feet  wide;  bar, 
300  feet  long ;  gravel. 

206  cnbic  yards  gravel  excavation,  at  |1 |206 

Water  from  city  to  bar  from  7  to  10  feet. 

2.  Seven-eighths  of  a  mile  below  Mills's  Bar  is  Horse  Leg  Shoal ;  river,  394 
feet  wide  at  head  of  shoal,  and  375  feet  at  foot ;  shoal,  3,000  feet  long,  solid 
rock,  overlaid  partially  with  gravel. 

Oravel-excavation,  3,354  cnbic  yards,  at  |1 3,354 

Loose-rock  excavation,  213  cnbic  yards,  at|l _.  213 

70-foot  dam,  at  |12  per  linear  foot 840 

Lock,  3.footlift 7,000 

Water  from  Mills's  Bar  to  Horse  Leg,  7  to  10  feet. 

3.  One  mile  and  a  half  below  Horse  Leg  is  Shorter's  Island ;  river,  200  feet 
wide ;  bar,  723  feet  long. 

Gravel-excavation,  1,332  cubic  yards,  at  |1 1,332 

Water  from  Horse  Leg  to  Shorter's  Island,  7  to  10  feet 

4.  One-half  mile  below  Shorter's  Island  is  Loose  Hock  Bar. 
This  consists  of  loose  rock  in  mid-channel. 

Excavation,  25  cubic  yards,  at  $1 25 

5.  One  mile  and  a  fourth  below  Loose  Rock  Bar  is  Bluff  Road  Bar ;  river, 
320  feet  wide ;  bar,  300  feet  long ;  gravel. 

Gravel-excavation,  889  cubic  yards,  at  |1....« 889 

Water  from  Loose  Rock  Bar  to  Bluff  Road  from  5  to  17  feet. 

6.  One  mile  and  a  fourth  below  Bluff  Road  Bar  is  Mayo's  Bar ;  river,  300 
feet  wide ;  bar,  300  feet  long ;  gravel. 

Gravel-excavation,  623  cubic  yards,  at  |1 623 

7.  One  mile  and  three- fourths  below  Mayo's  Bar  is  Rixey's  Bar;  river,  200 
feet  wide  ;  bar,  154  feet  long ;  gravel. 

Gravel-excavation,  339  cubic  yards,  at  |1 339 

Water  from  Mayo's  Bar  to  Rixey's,  5  to  8  feet. 

8.  One  mile  and  a  half  below  Rixey's  is  Price's  Upper  Bar ;  river,  300  feet 
wide ;  bar,  100  feet  long ;  gravel. 

Gravel-excavation,  184  cubic  yards,  at  |1 184 

9.  One-half  mile  below  Price's  Upper  Bar  is  Price's  Lower  Bar ;  river,  300 
feet  wide ;  bar,  100  feet  long ;  gravel. 

Gravel-excavation,  179  cubic  yards,  at  |1 179 

Water  between  upper  and  lower  bars,  6  to  8  feet. 

10.  One  mile  and  a  fourth  below  Price's  Lower  Bar  is  Gould's  Bar ;  river,  300 
feet  wide ;  bar,  100  feet  long ;  gravel. 

Gravel-excavation,  164  cubic  yards,  at  |l 164 

Water  between  Price's  Lower  and  Gould's  Bar  is  7  to  10  feet. 

11.  Two  miles  and  a  fourth  below  Gould's  Bar  is  Palestine  Bar;  river,  290 
feet  wide ;  bar,  100  feet  long  ;  gravel. 

Gravel-excavation,  178  cubic  yards,  at  |1 178 

Water  between  Gould's  and  Palestine,  7  to  10  feet. 

12.  One  mile  and  a  half  below  Palestine  Bar  is  Beech  Creek  Bar ;  river,  320 
feet  wide ;  bar,  230  feet  long ;  gravel. 

Gravel-excavation,  330  cubic  yards,  at|l 330 
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Water  between  PalestiDe  and  Beeoh  Creek,  7  to  10  feet. 

13.  Two  miles  and  tbree-fonrths  below  Beecb  Creek  is  Qainn*s  Island  Bar ; 
river,  170  feet  wide ;  bar,  300  feet  long ;  gravel. 

Gravel-excavation,  33H  cubic  yards,  at  $1 $32^ 

Water  between  Beecb  Creek  and  Qninn's  Island  is  7  to  13  feet. 

14.  Tbree>foorths  of  a  mile  below  Quinu's  Island  is  Cathey's  Bar;  river, 290 
feet  wide ;  bar,  :i200  feet  long ;  gravel. 

Gravel-excavation,  178  cnbio  yards,  at  |1 178 

Water  between  Qainn's  Island  and  Catbey's,  5  to  7  feet. 
1.5.  Foar  miles  and  one-eightb  below  Cathey's  is  Dean's  Upper  Bar;  river, 
310  feet  wide ;  bar, 215  feet  long;  gravel. 

Gravel-excavation,  340  cnbic  yards,  at  |1 340 

Water  between  Cathey's  and  Dean's,  .'i  to  12  feet. 

16.  One-half  mile  below  Dean's  Upper  Bar  is  Dean's  Lower  Bar;  river, 310 
feet  wide ;  bar,  220  feet  long ;  gravel. 

Gravel-excavation,  401  cubic  yards,  at  |1 401 

Water  between  upper  and  lower  bars,  5  to  7  feet. 

17.  Three  miles  and  five-eighths  below  Dean's  Low<>r  Bar  is  Foster's  Upper 
Island  Bar ;  river«  230  feet  wide ;  bar,  250  f«$et  long ;  gravel. 

Gravel  excavation,  956  cnbic  yards,  at  |1 : 956 

Water  between  Dean's  and  Foster's  Inland  is  6  to  15  feet. 

18.  Two  hundred  yards  below  Foster's  Upper  Island  is  Foster's  Lower  Island ; 
river, 200  feet  wide;  bar, 800  feet  long;  gravel. 

Gravel-excavation,  2,891  cubic  yards,  at  |1 2,891 

Water  between  these  islands,  from  4  to  7  feet. 

19.  One  mile  and  a  half  below  Foster's  Lower  Island  is  Copperas  Blnff  Shoal ; 
river, 2.50  feet  wide;  bar, 4,200  feet  long;  gravel,  sbaly,  slate,  and  calcareous 
spar. 

Gravel-excavation,  292  cubic  yards,  at  |l' 292 

Slate  and  spar  excavation,  4,467  cnbic  yards,  at  |*2 8, 934 

Water  Between  Foster's  Island  and  Copperas  Blnff,  5  to  9  feet. 

20.  Five  miles  and  a  half  below  Copperas  Bluff  is  Kirkpatrick's  Bar ;  river,, 
300  feet  wide ;  bar,  100  feet  long ;  gravel. 

Gravel-excavation, 384  cubic  yards,  at  $1 .., 384 

Water  between  Copperas  Blnff  and  Kirkpatr'ck's  is  from  6  to  18  fi^eK 

21.  Three  miles  ana  a  quarter  below  Kirkpatrick's  Bur  is  U^per  Mill  Sbral ; 
river,  320  feet  wide ;  shoal,  3,200  feet  long ;  gravel,  sUte,  and  calcareous  spar. 

Gravel-excavation, 731  cubic  yards,  at  |1 731 

Slate  and  spar  excavation,  1,736  oubio  yards,  at  |2 3, 472 

Water  between  Kirkpatrick's  and  Upper  Mill  Shoals,  from  7  to  12  feet. 

22.  One-fourth  of  a  mile  below  Upper  Mill  Shoal  is  Lower  Mill  Shoals ;  river, 
300  feet  wide;  shoal,  2,100  feet  long;  sand  and  gravel. 

Sand  and  gravel  excavation,  7,893  cnbic  yards,  at  $1 7,893 

Water  between  Upper  and  Lower  Mill  Shoals,  from  5  to  8  feet. 

23.  Three-fourths  of  a  mile  below  Lower  Mill  Shoal  is  MoClellan's  Island 
Bar  ;  river,  180  feet  wide  between  island  and  right  bank ;  bar,  625  feet  long ; 
gravel. 

Oravel-exoavation,  104  cubic  yards,  at  $1 104 

Water  between  Mill  Shoals  and  McClellan's  Island,  5  to  12  feet. 

24.  One-half  mile  below  McClellan's  Bar  is  McCoy's  Bar ;  river,  280  feet 
wide ;  bar,  600  feet  long ;  gravel. 

Gravel-excavation,  859  cnbic  yards,  at  |1 859 

Water  between  McClellan's  Island  Bar  and  McCoy's  Bar,  5  to  8  feet.. 

25.  Two  miles  and  a  quarter* below  McCoy's  Bar  is  Cothran's  Ferry  Bar; 
river,  300  feet  wide ;  bar,  400  feet  long ;  gravel. 

Qravel-excavation,296  cnbic  yards,at  |1 ,».»•*.. 296 

H.  Ex.  49 16 
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Water  between  McCoy's  and  Cothran's  Bars,  7  to  18  feet. 

26.  Tbree-foarths  of  a  mile  below  Cothran's  Ferry  Bar  is  Middle  Bank  Bar; 
river,  :)20  feet  wide  ;  bar,  400  feet  long ;  gravel. 

Gravel-excavation, 476  cabio  yards,at  |I $476 

Water  between  Cothran's  Ferry  Bar  and  Middle  Bank  Bar,  6  to  18  feet. 

27.  Fonr  miles  and  a  balf  below  Middle  Bank  Bar  is  Chicken  Sboals ;  river, 
260  feet  wide ;  bar,  5,700  feet  long ;  gravel,  shale,  and  spar. 

Gravel-excavation,  1,872  cabio  yards,  at  |i 1,872 

Slate  and  spar  excavation,  4,394  cnbio  yards,  at  |2 8,7ti8 

Water  between  Middle  Bank  and  Chicken  Shoals  from  5  to  14  feet. 

28.  One  mile  and  a  quarter  below  Chicken  Shoals  is  WebVs  Bar ;  river,  300 
feet  wide ;  bar,  300  feet  long ;  gravel. 

Gravel-excavation,  642  cnbic  yards,  at  fl 642 

Water  between  Chicken  Shoals  and  Webb's  Bar,  6  to  12  feet. 
2i).  One  mile  and  a  qnarfer  below  Webb's  Bar  is  Angle's  Bar ;  river,  290  feet 
wide  ;  bar,  300  feet  long ;  gravel. 

Gravel-excavation,  135  cubic  yards,  at  |l • : ..         135 

Water  betwet* n  Webb's  Bar  and  Angle's  Bar  is  8  to  12  feet. 
*   30.  One-half  mile  below  Argle's  Bar  is  Wester's  Bar;  river,  260  feet  wide; 
bar,  1,900  feet  lung ;  gravel. 

Gravel-excavation,  793  cobic  yards,  at  |1 793 

Water  between  Angle's  and  Wester's,  5  to  8  feet. 

31.  Eight  miles  and  a  half  below  Wester's  Bar  is  Yellow  Creek  Bar;  river, 
.300  feet  wide;  bar,  200  feet  long ;  gravel. 

Giavel-excavation,  196  cubic  yards,  atfl 196 

Water  between  Wester's  and  Yellow  Creek,  6  to  14  feet. 

32.  One  mile  and  a  half  below  Yellow  Creek  Bar  is  Mackey's  Bar ;  river,  310 
feet  wide;  bar,  200  feet  long ;  gravel. 

<G ravel-excavation,  77  onbic  yards,  at  $1 77 

Water  between  Yellow  Creek  Bar  and  Mackey's  Bar,  from  7  to  14  feet. 

33.  One  mile  and  one-fourth  below  Mackey's  Bar  is  Fish-Trap  Shoal ;  river, 
340  feet  wide ;  bar,  800  feet  long ;  gravel. 

Oravel-excavation,  1,259  cubic  yards,  at  |1 1,259 

Water  between  Mackey's  and  Fish-Trap,  8  to  14  feet. 

34.  Two  miles  and  three  fourths  below  Fish-Trap  Shoal  is  Chrisley's  Island 
Bar ;  river,  200  feet  wide ;  bar,  100  feet  long ;  gravel. 

HjJravel-excavation,  70  cubic  yards,  at  |1 < 70 

Water  between  Fish-Trap  Shoal  and  Chrisley's  Island,  6  to  14  feet. 

35.  Two  miles  and  three-fourths  below  Chrisley's  Island  Bar  is  Upper  Center 
Island  Bar;  river, 300  feet  wide;  bar,  1,100  feet  long;  gravel. 

Gravel -excavation,  631  cubic  yarda,  atfl ^^ 

Water  between  Chrislev's  and  Upper  Center  Island,  5  to  18  feet. 

36.  One-fourth  of  a  mile  below  Upper  Center  Island  Bar  is  bar;  river, 350 
feet  wide ;  bar,  300  feet  long. 

•Gravel* excavation,  106  cubic  yards,  atSl ^^ 

Water  between  Upper  Center  Island  Bar  and  this  bar,  from  5  to  7  feet. 

37.  One  mile  and  a  half  below  preceding  bar  is  Lower  Center  Island  Shoal; 
river,  280  feet  wide ;  bar,  4,800  feet  long ;  gravel,  slate,  and  spar. 

Gf-avel-fxcavation,  616  cubic  yards,  at  |1 ^^ 

^iate  and  spar  excavation,  1,139  cubic  yards,  at  |2 ^*^^ 

Water  between  preceding  bar  and  Lower  Center  Shoal,  6  to  12  feet. 
3H.  Three  miles  and  a  half  below  Lower  Center  Shoal  is  Collier's  Bar; 
river,  350  feet  wide ;  bar,  400  feet  long ;  gravel. 

Gravel-excavation,  887  cubic  yards,  at  $1 °^ 


NAVIGATION   OP   THE   MISSISSIPPI   RIVER.  243 

^tween  Lower  C^-nter  and  Collier's,  5  to  10  feet. 

I  mile  and  a  half  below  Collier's  Bar  is  Wood's  Rock  Bar ;  river,  240 

;  bar,  300  feet  long ;  slate  aud  spar. 

spar  excavation,  41  oubic  yards,  at  |2 t^SH 

t>etween  Collier's  and  Wood's,  6  to  18  feet. 

r  miles  ard  three-fourths  below  Wood's  Rock  Bar  is  Davis's  Bar; 

feet  wide  ;  bar,  300  feet  long ;  gravel. 

cavation,  680  cable  yards,  at|l 680 

t>etween  Wood's  Rock  Bar  and  Davis's  Bar,  7  to  20  feet. 

)  mile  and  three-foarths  below  Davis's  Bar  is  Aaberry's  Bar ;  river  320 

;  bar,  100  feet  long ;  gravel. 

cavation,  205  cable  yards,  at  1 1 205 

t>etween  Davis's  and  Aaberry's,  5  to  14  feet. 

ir  miles  and  a  half  below  Aaberry's  Bar  is  Ball  Play  Bar;  river. 390 

;  bar,  400  feet  long ;  gravel. 

Lcavation, 2,049  cable  yards,  at  |1 2,049 

iietween  Aaberry's  and  Ball  Play  is  4  to  15  feet. 

ir  miles  auda  half  below  Ball  Play  is  Croft's  Upper  Island  Bar ;  river, 

ride ;  bar,  200  feet. long ;  gravel  and  rock. 

cavation,  412  cable  yards,  at  |1 412 

fcvatioQ,  412  cable  yards,  at  (3 » 1,236 

t>etween  Ball  Play  and  CrufUa  Upper  Island,  5  to  14  feet. 

t  fourth  of  a  mile  below  Crofi's  upper  Island  Bar  is  Croft's  Lower 

ir ;  river,  300  feet  wide  ;  bar,  1,200  feet  long ;  gravel. 

:cavation,  2,665  cubic  yards,  at  $1 , 2,665 

}etween  Upper  and  Lower  Islands,  4  to  5  feet. 

ee  miles  and  a  quarter  below  Croft's  Lower  Island  Bar  is  'VThin 
kbove  Wagnan's  wood-yard ;  river,  325  feet  wide ;  '*  Thin  Water  "  one- 
mile  lotig. 

cavation,  500cabic  yards,  at  $1 500 

between  Croft's  Lo««r  Island  and  Wagnan's,  5  to  14  feet. 

en  miles  aud  a  half  below  Wagnan's  wood-yard  is  Tinsley's  Island 

sT,  170  feet  wide ;  bar,  400  feet  long ;  gravel. 

:cava  ion,  563  cubic  yards,  at  1 1 563 

t>etween  Wagnan's  and  Tinsley's  Island,  5  to  15  feet. 

!-balf  mile  below  Tinsley's  Island  is  Turkey  Town  Island  Bar ;  river, 

ride ;  bar,  500  feet  long ;  rock. 

ftvation,  612  cubic  yards,  at  |3 1,836 

t>etween  Tinsley's  and  Turkey  Town,  5  to  14  feet. 

>  miles  and  three-quarters  below  Turkey  Town  Bar  is  Berry's  Ferry 

r,  400  feet  wide ;  bar,  400  feet  long  ;  gravel. 

cavation,  201  cubic  yards,  at}l 201 

between  Turkey  Town  and  B  rry's  Ferry  Bars,  5  to  18  feet. 

3  miles  and  three-fourths  below  Berry's  Ferry  Bar  is  a  bar  three- 

3f  a  mile  above  Hoke's  Bluff;  river,  380  feet  wide ;  bar,  400  feet  long ; 

cavation,  106  cubic  yards,  at  |1 106 

between  Berry's  Ferry  and  this  bar,  5  to  18  feet. 

"ee  miles  and  three-quarters  below  preceding  bar  is  Wesson's  Island 

)r,  370  feet  wide ;  bar,  300  feet  long ;  gravel. 

cavation,  295  cubic  yards,  at  |1 295 

from  preceding  bar,  5  to  25  feet. 

9  miles  and  three-quarters  below  Wesson's  Island  is  Cave  Creek  Bar ; 

feet  wide ;  bar,  300  feet  long ;  gravel. 

cavation,  33  cubic  yards,  at|l .« 33 
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Water  between  Wesson's  Island  and  Cave  Creek,  5  to  18  feet. 

Removing  snags  and  overhanging  trees t640 

Total 74,254 

Add  10  per  cent,  for  contingencies ^ 7,425 

81,b79 

The  following  bars  were  snrveyed,  bat  no  work  foand  necessary,  viz  :  Dnncaa'S) 
Ware's,  McArrer's,  Yancey's,  and  WilFs  Creek. 

B.  W.  FROBEL, 

Civil  Engineer. 


OCMULGEE  AND  ALTAMAHA  RIVERS,  FROM  MACON,  GA.,  TO  DARIEN 
AND  THENCE  BY  THE  INSIDE  PASSAGES  TO  SAVANNAH  AND  BRUNS. 
WICK. 

This  is  the  Altamdha  division  of  the  proposed  line  of  water  commani- 
cation  between  the  Mississippi  River  and  the  Atlantic  Ocean,  by  way  of 
the  Tennessee  Eiver ;  and  its  lengthy  following  the  river  from  Macon  to 
Darien,  is  given  as  five  hundred  miles  in  the  report  upon  this  route  con- 
tained in  tbe  Annual  Eeport  of  the  Chief  of  Engineers  for  1872,  page 
509.  As  there  stated,  this  is  the  distance  usually  accepted  by  ateam- 
boatmen  and  others  engaged  in  the  navigation  of  these  rivers. 

In  conducting  the  examination  of  these  rivers,  the  assistant,  Mr.  Fro- 
bel,  attempted  to  determine  this  distance  from  the  rate  of  speed  of  his 
boats,  floating  with  the  current,  and  from  the  length  of  their  passage. 
Their  rate,  determined  by  means  of  base-lines  on  shore,  he  fixed  at  162 
feet  per  minute,  while  the  actual  time  they  were  under  way  was  134 
hours  and  40  minutes,  which  would  make  the  distance  about  two  hun- 
dred and  forty -eight  miles,  less  than  half  that  claimed  by  the  river-men. 
But  the  sources  of  error  in  this  method  of  measurement  are  too  apparent 
to  admit  of  its  acceptance.  It  is  impossible  that  the  current  of  the 
river  should  maintain  the  same  rate  over  its  whole  length,  and  at  all 
hours ;  and  an  increase  of  from  40  to  80  feet  per  minute,  which  could  not 
be  observed,  would  make  the  distance  from  one-quarter  to  one-half 
longer  than  that  given. 

The  railroad  from  Macon  to  Brunswick,  which  is  a  vefy  straight  and 
direct  one,  is  one  hundred  and  eighty-six  miles  long ;  and  the  river  from 
Macon  to  Brunswick,  which  is  very  crooked,  cannot  be  less  than  double 
this  length,  and  is  probably  more.  No  reliance  whatever  can  be  placed 
upon  this  method  of  determining  distance,  unless  the  rate  of  progress 
lor  every  hour  of  the  passage  is  accurately  known.  As  shown  in  speak- 
ing of  the  Coosa,  the  map  measurements  are  invariably  too  little,  while 
the  steamboat  measuremetits  are  much  too  large. 

I  do  not  doubt  that  five  hundred  miles  is  an  overestimate  of  this  dis- 
tance, but  I  have  as  little  doubt  that  the  distance  i»  somewhere  about 
four  hundred  miles. 

The  examination  of  these  rivers  was  begun  at  Macon  about  the  1st  of 
January,  1875,  and  ended  at  Savannah  on  the  20tli  of  February.  lo 
this  interval  surveys  were  made  of  34  shoals  and  bars  which  require 
improvement.  The  following  are  extracts  from  Mr.  Frobel's  letters  aud 
reports  upon  the  subject : 

EXTRACTS. 

ir  •  •  •  •  •  • 

In  ezamiDiDg  obstacles  of  a  serious  nature  I  nsed  the  same  plan  adopted  ^^^^ 
Cooaa,    First;  an  accnrate  instrnnieutal  outline  of  the  shore  was  taken.    A  rope,  marked 
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«t  intervals  of  30  feet,  was  then  stretched  across  the  stream  at  each  station,  and  sonnd- 
ing%  taken  along  it.  This  rope  served  to  keep  the  sonuding-boat  in  position,  and  en- 
abled ns  to  determine  accurately  u  tt  only  the  location  of  each  sounding  but  the  depth 
and  character  of  the  bott  m  as  well.  Thus,  in  the  diagram,  the  shaded  line  represents 
the  surface  of  the  water,  with  the  rope  stretched  above  it.    By  this  mean^  an  accurate 


W40''' 


cross-section  can  be  had  of  the  bottom,  however  uneven,  and  the  estimates  made  as 
close  and  with  the  same  certainty  as  upon  a  measurement  on  dry  land. 

The  whole  river,  from  Macon  to  Darien,  was  sounded  out.  These  soundings  were 
taken  at  short  intervals  in  the  *'reachee"  or  8trai<^ht  portions  of  the  stream,  and  in 
every  bend.  Where  the  channel  is  tortuoas  they  do  not  give  the  best  water,  as  it  was 
nec«?esary  to  ke«*p  the  boats  on  the  "  point "  or  shallow  side,  to  avoid  eddies.    *     *    * 

Where  doubt  existed  as  to  the  width  or  depth  of  the  channel,  soundings  were  taken 
aa  follows : 


A,  in  diagram,  represents  the  two  larger  boats  lashed  together  side  by  side ;  a  a,  the 
smaller  boats.  At  1, 2,  3,  and  4,  rodmen  were  stationed,  tne  boats  were  kept  in  line, 
and  about  30  feet  apart,  and  sonndings  taken  together  at  intervals  of  30  seconds. 
In  this  way  a  cross-section,  as  at  B,  could  be  had  at  intervals  of  81  feet,  and  with  sonnd- 
ings 30  feet  apart,  and  where  the  bottom  was  of  sand  or  mud,  and  tolei:ably  uniform, 
with  very  great  accnracy. 

The  point  adopted  as  low  water  is  extreme  law  water — ^the  lowest  point  known  to  any 
pilot  on  the  river.  This  extreme  low  point  is  only  reached  at  intervals  of  several  years, 
and  then  lasts  but  a  short  time.  The  usual  gauge  of  the  river,  even  in  tlie  dry  season, 
is  from  IB  inches  to  2  feet  above  it.  Thi^  dry  season  begins  in  August,  and  usually  ends 
in  October. 

Macon  is  273  feet  above  mean  low  tide  on  the  Atlantic  coast.  The  river,  from  here 
to  the  sea,  flows  through  a  flat  country,  and  for  much  of  the  way  through  swamps, 
varying  in  width  from  one-half  to  three  miles.  The  banks  are  low  and  heavily  tim- 
bered ;  the  soil,  being  alluvial,  washes  readily,  often  undermining  the  trees  which  grow 
near  the  water's  edge. 

Between  Hawkinsville  and  Macon  the  most  formidable  otistmctions  to  navigation 
are  the  two  bridges  belonging  to  the  Macon  and  Brunswick  Railroad.  The  first  of  these 
bridges  is  nine  miles  below  Macon,  and  its  lower  chord  is  only  14  feet  above  extreme 
low  water.  At  the  time  we  passf'd  it  was  scarcely  9  feet  above  the  surface  of  the  river. 
This  bridge  eflectnally  clases  the  river  to  steamboat  navigation,  and  even  to  loaded 
flat-boats.  The  second  bridge  is  at  Hawkinsville.  Its  lower  chord  is  29  feet  a'bove 
extreme  low  water,  and  although  not  such  an  effectual  barrier  as  the  one  near  Macon, 
is  still  a  formidable  obstacle.  Before  the  construction  of  these  bridges  boats  ascended 
the  river  to  Macon,  and  this  has  been  the  case  in  recent  years. 

From  the  month  of  the  Altamaha  there  is  an  unobstructed  inland  navigation  to  Bruns- 
wick, with  water  sufficiently  deep  to  accommodate  vessels  much  larger  than  any  that 
will  be  used  upon  the  proposed  canal.  One  route  is  down  the  south  channel  of  the 
Altamaha  to  Altamaba  Sonnd,  and  thence  through  Butter-Milk  Sound  and  Frederica 
River  into  Saint  Simon's  Sound,  whioh  is  Brunswick  Harbor.  The  other  route  is 
through  Darien  River,  which  is  the  north  channel  of  the  Altamaha,  tA>  TVix^^mW^  ^^\>^ 
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and  thron^h  that  into  Altamaha  Sonnd,  and  thence  throngh  Batter-Milk  Sound  ao3 
Frederica  River  tb  Brunswick.  By  the  former  route,  the  distance  from  the  mooth  of 
the  Altamaha  to  Brunswick  is  twenty  miles ;  by  the  latter,  the  distance  from  Darien  is 
thirty  miles.  These  routes  are  distinctly  marked  upon  the  accompanying  map,  as  i8 
also  the  inland  passage  to  Savannah.  This  passage  is  down  Darien  River  to  Doboy 
Sound,  across  thesonnd  and  through  New- Tea- Kettle  Ci'eek  and  Mad  River  into  Sapelo 
Sound  ;  from  Sapelo  Sonnd  into  Sonth  Newport  River,  through  South  Newport  River 
and  Johnston's  Creek  into  North  Newport  River ;  thence  by  Walbnrg  Creek  into  Saint 
Catharine's  Sound ;  across  the  sound  and  np  Boar  River  to  Florida  Passage,  throagh 
this  into  the  Ogeecbee  River,  down  this  river  and  through  Hell-gate  into  Adam's  Creek ; 
tbrough  this  creek  and  Rommilly  Marsh  into  Wilmington  River,  and  up  this  river  to 

the  Savannah  River,  two  miles  below  the  city. 

•  •••••  • 

The  bar  at  Savannah  has  on  it  at  moan  low  water  19  feet,  and  at  mean  high  water  96 
xeet.  In  Tybee  Roads  there  is  good  anchorage  at  low  water  in  31  feet.  The  citj 
is  situated  on  the  right  bank  of  the  river,  about  twenty  miles  from  the  bar.  Vessels 
carrying  5,000  bales  of  cotton  load  at  the  wharves,  and  go  to  sea  without  diflBculty.  In 
1873,  the  total  arrivals  and  clearances  at  this  ]K>rt,  foreign  and  coaatwise,  amounted 
to  1,130,.304  tons.  During  the  same  year  the  imports  amounted  to  $890,664,  while 
the  exports  reached  $*29,§50,275 ;  and  the  total  shipments,  foreign  and  coastwise, 
$52,664,053.75.  Between  July  1, 1865,  and  July  1, 1873  (eight  years),  there  was  shipped 
from  Savannah  cotton  alone  whose  value  was  $206,355,134.  During  the  same  period 
the  imports  amounted  in  value  to  $5,866,211,  and  the  duties  paid  upon  the  same  to 
$*<2,251,049. 

Apart  from  the  consideration  of  this  river  as  a  portion  of  the  great  proposed  route 
between  the  East  and  the  Mississippi  Valley,  when  we  consider  the  importance  of  its 
present  trade,  and  the  fact  that  the  opening  of  it  would  directly  aliect  (beneficially) 
thirty -six  counties,  and  indirectly  many  more,  we  have  the  strongest  argument  possible 
in  favor  of  the  work.  In  these  thirty-six  counties  there  is  a  population  of  32:^,626  souls. 
One  million  five  hundred  and  fifty-eight  thousand  seven  hundred  and  seven  acres  of  land 
are  cultivated,  while  5,710,116  acres  are  lying  waste.  They  produce  annually  92,948 
bales  of  cotton,  while  the  aggregate  of  farm-products  is  $21,4^,4.'>9.  About  80,000,000 
feet  of  lumber  and  timber  also  find  their  way  to  the  sea  through  this  river.  The 
report  of  the  Bureau  of  Commerce  gives  the  entire  export  of  sawed  apd  hewed  timber 
irom  the  United  States  at  $2,107,676.  Of  this  amount,  Georgia  alone  furnished 
$583,295,  or  something  more  than  one-fourth  of  the  entire  export  of  the  country. 

A  description  of  the  obstractioos  to  be  met  with  in  passing  from 
Macon  to  Darien,  with  the  estimated  cost  of  removing  them,  so  as  to 
'^\\e  4  feet  depth  of  water  in  the  channel  oyer  them  at  the  lowest  stage 
of  water,  is  appended  hereto. 

.  In  regard  to  this  estimate,  I  have  the  same  remark  to  make  that  was 
made  in  relation  to  the  Goosa  estimate,  viz :  that  although  the  prices 
assumed,  viz,  60  cents  per  cubic  yard  for  removing  sand,  $3  per  cubic 
yard  for  excavating  solid  rock,  and  $10  apiece  for  removing  snags, 
might  be  sufficient  were  the  work  to  be  done  favorably  situated  for  the  . 
purpose,  yet,  as  this  is  not  the  case,  the  obstructions  being  scattered 
over  a  distance  of  perhaps  four  hundred  miles,  while  but  comparatively 
small  amounts  of  work  are  to  be  done  at  each,  I  think  that  the  cost  of 
the  improvement  will  be  not  less  than  double  that  given  in  the  estimate. 

Or  about $i:}5, 000 

Adding  20  per  cent,  for  contingencies 27,U00 

Total 162,000 


SHOA*L»,  SAND-BARS,  AND  OTHER  OBSTRUCTIONS  IN  THB  OCMULOBR  AND  ALTAMAHA 
KIVERR,  WITH  ESTIMATE  OF  COST  AND  AMOUNT  OP  WORK  NECESSARY  TO  IMPROVK 
OR  REMOVE  THEM,  SO  AS  TO  GIVE  A  CHANNEL  80  FEET  WIDE  AND  4  FEET  DEEP) 
AT  EXTREME  LOW  WATER,   BETWEEN  THE  CITY  OF  MACON  AND  DARIEN,  GA. 

1.  Upper  Town  Shoal, — ^This  is  a  small  bar  opposite  tbe  city  of  Macon  and  between 
tbe  cemetery  and  county  bridge.  Its  least  depth  of  water  is  4  feet,  and  needs  do 
work. 

2.  Lower  Toivn  Shoal, — A  sand-bar  beginning  just  below  tbe  Central  Railroad  bridge 
And  extending  down  the  river  to  the  Macon  aud  Augusta  Railroad  crossing  a  distance 
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of  4,300  feet.  This  bar  is  caused  in  great  part  by  sanken  logs  and  trees.  In  its  shal- 
lowest part,  at  extreme  low-water,  it  has  22  inches.  To  give  a  channel  80  feet  wide 
and  4  feet  deep  reqnires  the  remoyal  of  16,171  cubic  yards  of  sand. 

3.  Gravellg  Bar, — This  is  a  sand-bar  aboat  one  mile  below  the  Macon  and  Au- 
gusta Railroad  bridge.  It  has  sufficient  water  for  boats  drawing  3  feet,  but  the  chan- 
nel is  narrow.  To  make  it  80  feet  wide  requires  the  removal  of  850  cubic  yards  of 
sand. 

4.  Loggg  Bight, — There  is  4  feet  of  water  here.  The  only  trouble  is  from  logs  which 
have  lodged  in  the  channel,  compelling  boats  to  keep  the  **  shoal  "  or  *'  point "  side  of 
the  riTer.    The  logs  are  lodged  in  the  best  water. 

5.  Public  TttTPip-putch, — This  has  a  depth  of  4  feet,  but,  like  Loggy  Bight,  is  ob- 
structed by  fallen  trees. 

6.  CrodcefM  Bar  is  about  one  mile  below  Gravelly  Bar.  The  bottom  is  sand,  with  4.80 
feet  at  low-water.    It  needs  no  work. 

7.  Evergreen  Bar  is  the  next  bar  below  Crocket's.  It  is  a  sand-bank,  and  reqnires 
100  cubic  yards  of  excavation  to  give  the  necessary  width  of  channel. 

8.  Lind8eif*9  Bend. — This  bar  has  4.20  feet  at  low-water,  and  needs  no  work. 

9.  GreenU  Paint. — Soundings  here  indicate  9.20  feet  at  extreme  low-water.  No  work 
needed. 

10.  Quick  Paint  has  8.50  feet  at  dead  low-water.    No  wrrk  is  necessary  here. 

11.  BeoBley^B  Skoal  is  a  rock  reef  extending  partially  across  the  river.  Soundings 
indicate  5  feet  at  low-water,  with  more  than  100  feet  of  channel. 

12.  Taylor's  Shoal, — This  is  a  sand-bar,  and  requires  1,917  cubic  yards  of  excavation 
to  give  a  channel  80  feet  wide  and  4  feet  deep. 

13.  Middle  Shoal,  about  one  mile  below  Taylor's  Shoal,  is  a  sand-bar,  and  reqnires 
1,049  cubic  yards  of  excavation  to  give  the  necessary  channel. 

14.  Tan-yard  Shoal  is  about  half  a  mile  above  Hawkinsville,  and  is  of  rock ;  2  533 
cubic  yards  of  rock-excavation  is  needed  to  give  a  channel  80  feet  wide  and  4  feet 
deep. 

15.  Hawkinsville  Shoal  begins  just  below  the  railroad-bridge,  and  ends  near  the  Hawk- 
insville Ferry. .  It  is  a  rock-bar,  and  requires  373  cnbic  yardnof  excavation. 

This  incluaes  all  the  shoals  and  obstructions  between  Macou  and  Hawkinsville  ex- 
cept snags  and  lo^  and  overhanging  trees,  and  makes  the  following  aggregate  of  cost 
on  this  portion  of  the  river : 

Sand-excavation,  20,087  cubic  yards,  at  (K)  cents |12,C52 

Bock-excavation,  2,906  cubic  yards,  at  $3 >>',7H 

Snags  and  logs,  1,745,  at  $10  each .r 17,450 

Willows  and  overhanging  trees,  4,691,  at|l ^ 4,691 

Total 42.911 

The  next  shoal  below  Hawkinsville  is — 

16.  Henley's  Shoal, — ^This  is  of  rock,  and  100  cubic  yards  of  excavat'on  all  that  is 
needed. 

17.  Gradtfs  Shoal, — A  rock-reef  extending  part  of  the  way  across  the  river ;  48  cnbic 
yards  of  rock-excavation  is  needed  here. 

18.  BraoewelVs  Shoal,  —This  is  a  rock-bar,  but  4  feet  ean  be  carried  over  it  at  all 
times. 

19.  Secen  Sycamores  is  also  a  rock-bar,  but  no  obstruction  to  a  vessel  drawing  4 
feet. 

20.  Wilcox  Shoal  is  a  rock-reef,  but  vessels  drawing  4  feet  can  always  pass  it  with- 
out difficulty. 

21.  Loose  Hock  Shoals. — Nos.  1,  2,  and  3,  sometimes  called  Indian  Bluff  Shoals.  On 
these  shoals  there  is  at  all  times  water  sufficient  for  boats  drawing  4  feet. 

22.  Danisms  Shoal, — ^This  is  a  loose-rock  bar  extending  across  the  river,  and  requires 
the  removal  of  437  cubic  yards  of  loose  rock  to  give  the  requisite  channel. 

23.  DomieVs  Shoal, — There  is  one  large  rock  here  in  mid-channel.  Twenty  cubic 
yards  of  rock-excavation  is  all  that  is  n^d*'d. 

24.  Atkins'' s  Shoal, — ^This  is  a  loose-rock  bar  extending  across  the  river.  To  give  the 
required  channel  346  cubic  yards  of  loose  rook  must  be  removed. 

25.  Stadum*s  Shoals, — A  rock-reef  extending  across  the  channel ;  183  cubic  yards  of 
Tock-excavation  needled. 

26.  Herbert's  Shoal, — ^There  is  a  channel  here  at  extreme  low-water  4  feet  deep  and 
75  feet  wide.    The  shoal  is  part  rock  and  part  sand. 

27.  Quinn's  Shoal, — This  is  a  loose-rock  bar,  with  5  feet  of  water.  Cutting  off  75 
feet  of  the  point  on  the  left  bank  of  the  river  would  greatly  improve  navigation 
htire. 

28.  Tiglman's  Shoal, — The  obstruction  here  is  sand  and  logs.  There  is  3  feet  at 
low- water  in  the  channel ;  but  this  could  be  increased  to  tive  feet  by  removing  the 
logs. 
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The  aboVe  are  all  the  ban  and  sfaoals  in  the  Oomnlgee  between  HawkinsriUe  and 
the  mouth  of  the  Oconee,  and  to  give  this  portion  of  the  river  a  ehannel  80  feet  wide 
and  4  feet  deep  at  extreme  low-water  will  require  the  following  work : 

Solid-rock  excavation,  351  cubic  yards,  at  $3 .' I^OSvl 

Looee-rock  excavation,  883  cubic  yards,  at  |3 1,766 

Snags  and  loga  (removal),  269,  at  |10  each 2,690 

Overhanging  trees  (removal),  707,  at  $1 707 

Removing  4  snnken  rafts,  atfSOOeaoh 2,000 

8,216 

In  Altamaha  River  we  find  the  following  bars  and  shoals : 

29.  Town  Bluff  Shoal, — ^This  shoal  is  of  sand  and  rook,  bnt  has  at  all  times  water  suf- 
ficient for  boats  drawing  4  feet. 

30.  Fineg  Bluff  Skoal, — This,  also,  has  4  feet  at  the  lowest  stase,  and  needs  no  work. 

31.  BeartpB  Bluff  Skoal  is  a  loose-rock  and  sand-bar,  over  which  boats  drawing  4  feet 
can  always  pass. 

32.  Hell  Skoal  is  a  loose-rock  bar  with  5  feet  of  water  on  it.  It  is  between  Pioej 
Blnff  and  Beard's  Bluff. 

Xi,  Cooper^B  Bar.— This  is  a  sand-bar  extending  across  the  river  after  we  reach  tide- 
water. To  give  the  required  channel  7,777  cubic  yards  of  sand-exoavation  is  neces- 
sary 

34.  W6od*$  Bar, — This  is  the  last  obstrnotion  on  the  Altamaha,  and  is  situated  about 
one-half  mile  above  the  city  of  Darien.  Like  Cooper's,  it  consists*  of  a  sand-bank 
reaching  across  the  river,  upon  which  there  is  not  more  than  3  feet  at  low- water.  To 
give  the  required  depth  5,037  cubic  yards  of  sand  must  be  removed.  The  following  it 
a  summary  of  the  work  needed  on  this  division  : 

Sand-exoavation,  12.814  cubic  yards,  at  60  cents $7,688 

Removal  of  snags  and  logs,  4,  at  $10  each 40 

Total 7,7'i8 

RECAPITULATION. 

First  division,  from  Macon  to  Hawkinsville 42,911 

Second  division,  from  Hawkinsville  to  month  of  Oconee 8,216 

Third  division,  from  mouth  of  Oconee  to  Darien 7,7)J8 

Fourth  division,  from  Darien  to  Brunswick 

Fifth  division,  from  Darien  to  Savannah • 

58,855 
Add  10  percent,  for  contingencies 5,8^ 

Total r 64,740 

This  is  all  the  work  that  is  absolutely  needed  to  give  a  safe  navigation  at  all  seasoos 
of  the  year  from  Savannah,  Brunswick,  and  Darien  to  Macon  for  boats  drawiiifif  3  or 
4  feet.  The  channel  could  bD  greatly  improved,  however,  by  the  following  additioHttl 
work,  which  should  be  done : 

1.  At  Crot8  Keyt,  one  mile  below  Durham's  Bluff,  Godwin's  Cut-off  should  be 

cleaned  out;  this  would  cost 1^ 

2.  At  Jay  Bird  Point— 7b  feet  of  the  point  should  be  cut  off;  his  will  cost.. .  414 

3.  At  Stepkmt^B  Bluffs  about  the  upper  end,  two  point's,  one  on  either  bank  of 

the  river,  should  be  cut  off  50  feet  each ;  cost ^ 

4.  At  Ragged  Willow  Point — the  trees  should  be  cut  here,  and  the  point  will 

wash  away;  cost ^^ 

5.  At  the  Moutk  of  Big  Indian   Creek— a  i  oint  on  either  bank  of  the  river 

shonld  be  cut  away  50  feet  each  ;  cost ^ 

6.  At  Sam  Jones'  Cut-off— bO  feet  of  the  point  on  left  bank  shonld  be  cut  off; 

cost 276 

7.  At  Cut-off  between  Wild  Boar  Cut  and  wreck  of  steamer  Comet,  shonld 

be  cleaned  out;  cost ^^ 

8.  Just  above  MitckelVa  Cut  a  point  on  either  bank  should  be  cut  away  50 

feet;  cost ^^ 

9.  At  tbe  mouth  of  Cross  Cree^  the  point  shonld  be  cut  off  50  feet ;  cost...  .frr 

10.»  £r«nl«y*«  JVietc  Cu/-€>^  should  be  cleaned  out ;  cost ^ 

n.  Cut-off  in  Massey  Log  Bend  should  be  cleaned  out ;  cost 'van 
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12.  Turner's  Point  Cut-off  should  be  cleaned  out ;  cost 

13.  Point  below  Prigeon's  Cut  should  be  cut  away  50  feet ;  cost ^^ 

14.  £ubin^8  Cut  should  be  cleaned  out ;  cost ... ^ 
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15.  At  Quinn^e  Skoal  75  feet  of  point  on  left  bank  should  be  oat  off;  oost. ..         *  $350 

16.  At  Little  Bell — four  points  shonld  come  off  here,  two  on  each  bank ;  cost.         1, 200 

Total 8,161 

Add  to  this  the  cost  of  excavation,  Ao 64,740 

Grand  total '  ^2,901 

B.  W.  FROBEL, 

Civil  Engineer. 


3.— SURVEY  OF  ROUTES  FOR  A  FREIOHTRAILWAT  FROM  THE  TENNES- 
SEE RIVER  TO  THE  ALANTIO  OCEAN. 

In  the  report  of  the  Senate  Select  Committee  on  Transportation- 
Bootes  to  the  Seaboard,  recommending  that  a  raiiway-ronte  should  be 
sarveyed  ^^from  some  convenient  point  on  the  Tennessee  Biver,  in  Ala- 
bama or  Tennessee,  by  the  shortest  and  most  practicable  roote,  to  the. 
Atlantic  Ocean,^  no  mention  was  made  of  the  ganges  and  grades  which 
shonld  be  adopted  for  it.  Upon  examination  of  the  ridge  between  the 
Tennessee  and  the  Gooaa,  which  it  was  thought  would  require  the 
heaviest  grades  on  the  Guntersville  route,  it  was  found  that  the  passage 
could  be  made  with  a  maximum  grade  of  one  foot  in  a  hundred,  or  52.8 
feet  per  mile,  and  this  was  adopted  as  the  maximum  grade  for  this  line. 
The  gauge  was  taken  at  4  feet  Scinches. 

The  same  maximum  grade  was  adopted  for  the  Hiawassee  route,  but 
passing  the  Blue  Eidge  it  was  found  necessary  in  several  places  to 
increase  it  to  66  feet  per  mile;  while  the  line  being  but  a  link  between 
other  roads  already  constructed  with  the  southern  gauge  of  5  feet,  this 
was  adopted  as  the  proper  gauge  for  this  route.  Both  surveys  provided 
for  a  double-track  road. 

THE  GUNTERSVILLE  ROUTE. 

'  Mr.  John  E.  Thomes,  assistant  engineer,  of  Chicago,  111.,  was  ap- 
pointed to  the  charge  of  this  survey.  His  instructions  were  to  seek  the 
shortest  and  most  practicable  route  from  Guntersville  to  the  Atlantic 
coast  at  Brunswick  or  Savannah,  Ga.,  the  line  to  be  run  solely  with  a 
view  to  attaining  the  best  engineering  results,  and  without  any  regard 
whatever  to  the  wants  or  claims  of  cities,  towns,  counties,  corporations, 
or  individuals  as  to  its  location. 

His  party  took  the  field  in  September,  1874,  beginning  their  survey  at 
Guntersville,  Ala.,  on  the  Tennessee  River,  at  the  starting-point  of  the 
canal-survey  of  1872,  and  closed  their  field-work  at  Brunswick,  Ga.,  at 
the  end  of  May,  1875.  Since  then  they  have  been  engaged  upon  the 
maps  and  estimates,  which  are  not  yet  completed,  and  Mr.  Thomes's  re- 
port will  not  be  ready  before  November.  The  length  of  the  line  is  four 
hundred  and  twelve  miles.  Beginning  at  Guntersville,  it  passes  over 
Sand  Mountain  to  Gadsden  on  the  Goosa,  crossing  the  Alabama  and 
Chattanooga  Railroad  at  Atalla,  eighty-seven  miles  from  Chattanooga; 
thence  it  runs  easterly  to  Cross  Plains,  and  passes  [through  Terrapin 
Gap  to  the  southerly  side  of  the  Dug  Down  Mountains. 

The'mpst  important  question  which  arose  during'the  progress  of  this 
survey  was  the  passage  of  these  mountains,  it  being  uncertain  whether 
the  line  should  be  carried  north  of  them  and  around  their  eastern  end, 
or  whether  it  should  pass  through  them  by  means  of  one  of  the 
gaps.  If  it  were  to  pass  around  the  eastern  end  near  Dallas,  the  line 
would  approach  Atlanta,  and  would  probably  reach  Savannah  as  its 
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coast  teroiinns.  If  it  were  to  pass  throagh  the  rooantains  more  to  tbe 
southward  and  westward,  Brunswick  would  no  doubt  become  the  coast 
terminus. 

This  whole  region  was  very  carefully  reconnoitered  by  Mr.  Thomes, 
and  a  side  party  was  organized  for  the  purpose  of  running  trail-line^ 
with  the  level  and  transit  through  the  practicable  passes  and  around  tbe 
mountain,  in  order  to  ascertain  the  route  which  offered  the  greatest 
advantages. 

After  a  month's  incessant  work  and  study,  it  was  found  that  the 
Terrapin  Gap  route  offered  the  best  results,  and  the  line  was  accordingly    . 
run  through  it. 

After  leaving  Terrapin  Gap,  tlie  line  takes  a  southeasterly  course,  and 
runs  very  directly  to  Brunsvvick,  crossing  the  Tallapoosa  Biver  near 
Tallaix>osa;  the  Chattahoochee,  near  and  below  the  Mcintosh  Reserve; 
the  Atlanta  and  West  Point  Railway,  at  a  point  five  miles  below  New- 
nan,  and  forty-four  miles  southwest  of  Atlanta;  the  Flint  River,  between 
Erin  and  Texas ;  the  Thomaston  Railroad,  near  Union  Hill,  and  the 
Macon  and  Southwestern  Railroad,  near  Bateman,  about  twenty  miles 
southwest  of  Macon ;  and  the  Ocmulgee  River,  tirst  near  Buzzard's  Roost, 
and  second  at  Lumber  City.  From  Bateman  to  Brunswick'  the  line  runs 
parallel  to  and  but  a  few  miles  south  of  the  Macon  and  Brunswick  Rail- 
road. 

The  grades  of  this  line  are  as  follows : 

Milra. 

Level 72.55 

0to20     85.49 

20  to  40     159.02 

40  to  52. 8.-- 95.05 

412. 11 

It  is  Mr.  Thomes's  opinion  that  in  locating  this  line  it  will  not  be  neces- 
sary to  make  use  of  anything  greater  than  a  four  degree  curve. 

The  line  is  not  only  entirely  practicable,  but  it  is  an  unusually  favor- 
able line  for  one  of  such  length. 

THE  HIAVTASSEE  ROUTE. 

This  survey  was  placed  in  charge  of  Mr.  James  G.  Anderson,  assistant 
engineer,  with  instrnctions  in  regard  to  the  location  of  the  line  similar 
to  those  given  to  Mr.  Thomes.  The  survey  was  begun  in  September, 
1874,  at  Charleston,  Tenn.,  near  the  mouth  of  the  Hiawassee  River, 
at  the  crossing  ot  the  East  Tennessee,  Virginia  and  Georgia  Railroad^ 
and  was  carried  up  the  Hiawassee  Valley,  and  up  the  Highiower,  odc  o^  ^ 
its  branches  from  the  south,  to  and  across  the  Blue  Ridge,  througl 
Clapton,  Ga.,  one  hundred  and  twenty-five  miles  from  the  starting 
point,  to  the  partly- completed  tunnel  through  Saddle  Gap,  two  and  a  hal 
miles  beyond,  on  the  line  of  the  Blue  Ridge  Railroad.  Another  line  wa 
then  started  at  a  point  on  the  first  line,  twelve  miles  west  of  Claytoir 
and  was  run  in  a  southerly  direction,  crossing  the  Chattahoochee  Ridg^ 
to  Wintersville,  Ga.,  on  the  Athens  branch  of  the  Georgia  Railroad 
five  miles  east  of  Athens,  eighty-five  miles  from  the  starting-point,  ai 
one  hundred  and  ninety-eight  miles  from  Charleston,  on  the  Hiawasse— ^ 
This  completed  the  field-work  of  the  survey,  since  which  time  the  par  i 
has  been  engaged  making  the  maps  and  estimates. 

The  first  part  of  the  line,  from  Charleston  to  the  mouth  of  the  Higag/r- 
tower,  requires  but  light  work,  the  grades  being  generally  from  10      fo 
Id  feet  along  the  river,  increasing  to  the  adopted  maximum  grada  o/ 
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1.8  feet  at  the  crossiDg  of  some  of  the  moantain  spars  which  reach  the 

^er.    A  Dainber  of  small  tannels  will  have  to  be  made  nse  of  to  pass- 

g  these  spars,  and  one  7,000  feet  long  in  passiug  the  Blae  Bidge. 

After  penetrating  the  Blae  Ridge  the  descent  on  the  eastern  slope  is 

»  steep  that  the  adopted  maximum  grade  has  to  be  exceeded,  and  one 

'  66  feet  to  the  mile  is  made  use  of.    This  occurs  again  in  crossing  the 

hattahoochee  Bidge.    It  is  possible,  however,  that  in  location  both  of 

lese  might  be  broaght  down  to  the  52.8  foot  grade. 

On  the  rest  of  the  rente  the  work  is  comparatively  light. 

The  snrvey  was  not  carried  beyond  Saddle  Oap,  on  the  Bine  Eidge 

le,  because  that  line  of  railroad  to  Anderson,  S.  G.,  had  been  already 

irveyed  and  partly  built,  and  because  there  was  no  money  to  spare  for 

revision  of  its  survey. 

A  large  number  of  streams  are  crossed  by  this  line,  which  involve 

togetheT  20,350  linear  feet  of  tunneling  and  5,505  linear  feet  of  bridg- 

g,  though  of  a  light  character.    Mr.  Anderson  thinks  that  in  locating 

le  line  nothing  greater  than  a  6^  curve  need  be  used. 

The  field-work  of  this  survey  was  ended  in  May,  1875,  but,  although 

e  office- work  has  been  going  on  continuously  ever  since,  Mr.  Ander- 

(u's  report  will  not  be  ready  until  November. 

A  table  of  grades  is  annexed. 

Grades  on  first  division  from  Charleston,  Tenn.,  to  first  one-hundred-mile  post. 

Miles. 

in^h  of  division 100.00 

tDgth  of  level  grade 14.56 

E/eDgth  of  grades  asoendiDg  eastward : 

cm    0  to  10  feet  per  mile 20.36 

om  10  to  20  feet  per  mile 29.03 

om  20  to  30  feet  per  mile 10.21 

om  30  to  40  feet  per  mile 4.55 

om  40  to  50  feet  per  mile - 2.^0 

adeof  52.  ti  feet  per  mile 9.76 

Total  ascent  1,608.5  feet 76.71 

Length  of  grades  descending  eastward : 

om  0  to  30  feet  per  mile 1.52 

om  30  to  40  feet  per  mile 3.20 

om  40  to  50  feet  per  mile 0.49 

ade  of  52. 8  feet  per  mile 3.52 

Total  descent  340.5  feet '       8.73 

3am  of  ascent  and  descent,  1,949  feet.  Average  grade  per  mile,  19.49  feet.  Cnrva- 
re,  10.730^  57'.  Length  of  carve,  45.16  miles.  Per  cent,  of  corve,  45.16.  Per  cent, 
straight  line,  54.84. 

Grades  on  second  divisUmf  from  first  one- hmtdred-mile  post  to  Belton,  Ga. 

Miles. 

ngth  of  division • 55.00 

ngth  of  level  grade , 5. 11 

Length  of  grades  ascending  eastward : 

om  0  to  20  feet  per  mile 3.69 

om  20  to  40  feet  per  mile • 3.75 

om  40  to  50  feet  per  mile 2.43 

adeaof  52.8  feet  per  mile 4.89 

ades  of  58  feet  i^r  mile 2.40 

adesof  66  feet  per  mile 2.84 

Total  ascent  880  feet 20.00 
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Length  of  grades  descending  eastward : 

Miles. 

From  0  to  20  feet  per  mile 1.73 

Fr.>m  20  to  40  feet  per  mile .\ a99 

From  40  to  50  feet  per  mile 2.14 

Grades  of  52.8  feet  per  mile 10. 9d 

Grades  of  58  feet  per  mile 2.54 

Grades  of  66  feet  per  mile 8.51 

Total  descent  1,525  feet 29.89 

Sum  of  ascent  and  descent,  2,405  feet.  Average  grade  per  mile,  43.73  ieet,  Corra- 
ture,  8.65^)^  14'.  Length  of  cnrve  line,  36.3  miles.  Length  of  straight  line,  18.7  miles. 
Percentage  of  cnrvatnre,  66.    Percentage  of  straight  line,  34. 

Orades  on  third  divUion  from  Belion  to  WintenvilUt  Go. 

IfUea. 

Length  of  division 43.03 

Length  of  level  grade 8.33 

Length  of  grades  ascending  eastward : 

From  0  to  10  feet  per  mile •. ...  0.00 

From  10  to  20  fpet  per  mile LOO 

From  20  to  30  feet  per  mile 1.63 

From  30  to  40  feet  per  mile 3.32 

From  40  to  50  feet  per  mile 1.81 

Grades  of  52.S  feet  per  mile 4.52 

Total  ascent  482  feet IV.  28 

Length  of  grades  descending  eastward : 

FromO  to  10  feet  per  mile , LOO 

From  10  to  20  feet  per  mile ^ L15 

From  20  to  30  feet  per  mile 2.31 

From  30  to  40  feet  per  mile 3.73 

From  40  to  50  feet  per  mile 3.32 

Grades  of  52.8  feet  per  mile 6.60 

Grades  of  66  feet  per  mile 4.31 

Total  descent  1,004  feet 22.42 

Som  of  ascent  and  descent,  1,486  feet.  Average  grade  per  mile,  34.53  feet.  Cnrva- 
tnre,  2.204^.  Length  of  curve,  10.43  miles.  Length  of  straight  line,  32.60  miles.  Per- 
centage of  curve,  24^.    Percentage  of  straight  line,  75f . 

Grades  on  Clayton  division^  from  deflection  from  main  line  at  the  one  hundred  and  thirteenth 
mile-post  to  connection  with  Blue  Ridge  Railroad  at  Saddle  Tunnel, 

Length  of  division 1 14.29 

Length  of  level  grade 2.13 

Length  of  grades  ascending  eastward : 

From  30  to  40  feet  per  mile 0. 

From  40  to  50  feet  per  mile 0. 

Grade  of  52.8 feet  per  mile >...    5. 

Total  ascent  336  feet 6.     ^^ 

Length  of  grades  descending  eastward : 

Grade  of  52.8  feet  per  mile v 2_     Jj 

Grade  of  66  feet  per  mile 3 ^ 

Total  descent  337  feet ^  ^56 

Sum  of  ascent  and  descent,  673  feet.  Average  grade  per  mile,  47.09  feet.  Car- 
tnre,  2.343^.  Leugth  of  curve  line,  9.86  miles.  Length  of  straight  line,  4.43  ma 
Percentage  of  curve,  69.    Percentage  of  straight  line,  31. 
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APPENDIX  T  2. 
FIRST  SUBDIVISION  OF  THE  NORTHERN  TRANSPORTATION-ROUTE. 

BEPORT  OF  MAJOR  O.  K.  WARREN,  OORPS  OF  ENOINEEBS,  UPON  THE  IM- 
PROVEMENT OF  THE  WATBRTRANSPOBTATION  ROUTE  FROM  THE  MIS- 
SISSIPPI TO  LAKE  MICHIGAN,  ALONO  THE  WISCONSIN  AND  FOX  RIV- 
IfiRS.^ 

Office  of  the  Chief  of  Engineers, 

Washington^  D.  0.,  February  11,  1876. 

Sir  :  I  transmit  herewith  the  final  report  of  Maj.  6.  E.  Warren,  Corps 
of  Engineers,  on  the  improvement  of  the  ronte  of  water-transportation 
between  the  Mississippi  River  and  Lake  Michigan  along  the  valleys  of 
the  Fox  and  Wisconsin  Bivers,  bat  more  especially  relating  to  the  part 
along  the  Wisconsin. 

Examinations  were  made  in  1866  and  instrumental  surveys  during 
1867,  and  some  minor  ones  in  1868  and  1869.  Tbe  causes  of  delay  in 
presenting  this  report  will  be  found  stated  in  it. 

The  improvement  of  this  route  is  now  in  charge  of  Maj.  D.  C.  Hous- 
ton«  Corps  of  Engineers.  It  forms  part  of  the  northern  transportation- 
route  between  the  interior  and  the  seaboard,  which  was  directed  to  be 
reported  upon  by  the  act  approved  June  23,  1874.  Major  Houston 
reports: 

The  sarvey  of  the  Wisconsin  River,  ander  the  direotion  of  Miyor  Warden,  in  1^7, 
contains  all  the  information  hearing  upon  the  sabject,  so  far  as  a  sarvey  can  deter- 
mine it. 

This  is  the  survey  now  finally  reported  upon  ;  it  is  the  only  survey  of 
the  river  between  Portage  and  the  mouth  that  has  ever  been  made,  and 
the  maps  have  not  been  published. 

The  publication  of  these  maps  and  report  now  will  supply  information 
required  by  the  act  first  authorizing  it,  as  well  as  the  more  recent  one 
of  1874.    T'his  report  closes  with  the  year  1869. 

Major  Warren  has  long  been  connected  with  western  and  eastern 
river  improvements,  and  his  presentation  of  the  subject  is  intended  to 
bring  out  views  regarding  the  im{Srovement  of  shallow  rivers  of  consid- 
erable slope,  small  volume,  and  movable  bed. 

The  conclusions  reached  by  Miyor  Warren  are  adverse  to  the  perma- 
nent improvement  of  the  Wisconsin  Biver  by  a  system  of  canalization 
or  rectification  of  its  low  and  high  water  channels,  and  that  a  canal 
along  its  banks  is  the  only  method  of  permanent  improvement. 

A  plan  of  operations,  with  detailed  estimates  of  cost,  is  given  for  the 
construction  of  a  canal  from  Portage  to  the  mouth,  of  the  capacity  of 
the  Fox  Biver  improvements,  for  $4,000,000,  in  the  space  of  two  years. 

He  is  of  opinion,  however,  that  a  larger  capacity  should  be  adopted, 
and  recommends  location-surveys  to  be  made  to  determine  the  best  line 
for  the  improvement,  as  soon  as  the  requisite  capacity  is  decided  upon. 
Breadth  of  canal  and  locks  rather  than  depth  is  held  to  be  the  ruling 
idea  in  a  canal  adequate  to  steam-navigation,  because  the  depth  at  low 
water  on  the  Upper  Mississippi  must  always  be  limited.  A  transfer  at 
'some  point  in  the  way  to  the  seaboard  will  be  necessary,  and  as  the  lake- 
vessels  require  depth,  this  transfer  should  be  made  at  Green  Bay,  the 
canal  being  adapted  to  the  navigation  of  the  steamboats  and  barges  of 
tbe  Upper  Mississippi. 

*  Printed  as  Sen.  Ex.  Doc.  No.  28,  44th  Congress,  1st  session. 
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The  maps  and  diagrams  are  not  numerous,  and  have  been  prepared 
\vith  special  view  to  the  inexpensive  photolithographic  process,  so  that 
their  publication  with  the  report  is  recommended. 

The  present  method  of  improvement  of  the  Wisconsin  is  on  trial  on 
its  own  merits,  and  it  is  too  soon  for  the  department  to  announce  the 
final  result,  but  the  publication  of  this  report,  with  the  data  it  con  tains, 
will  enable  others  to  form  an  opinion  of  the  nature  of  the  nndertakiug, 
and  aid  in  a  more  speedy  solution. 

Very  respectfully,  your  obedient  servant, 

A.  A.  HUMPHREYS, 
Brig.  Oen.  and  Chief  of  Engineers. 
Hon.  W.  W.  Belknap, 

Secretary  of  War. 
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LETTER  OF  TRANSMITTAL. 

Engineer  Office,  United  States  Army, 

Newport^  R,  i.,  November  26, 1875. 

General  :  I  have  the  honor  to  transmit  herewith  my  final  report  on 
the  trausportatioQ-roQte  along  the  Fox  and  Wisconsin  Rivers,  but  more 
especially  relating  to  the  latter  stream. 

The  text  of  the  report  is  divided  into  five  chapters,  each  of  which, 
while  forming  a  component  part,  is  intended  to  be  nearly  complete  in 
itself. 

Chapter  I  is  a  brief  account  of  my  different  occupations  since  I  took 
np  this  subject  in  1866  down  to  the  present  year.  This  appears  to  me 
called  for  by  the  length  of  time  taken.  It  also  furnishes  a  means  of 
ready  reference  to  any  of  the  reports  of  the  numerous  other  works  on 
which  I  have  been  engaged  during  this  same  period. 

Chapter  II  is  an  account  of  the  early  history  of  the  route,  which  has 
special  interest  from  its  being  the  pathway  to  the  discovery  of  the  vast 
Mississippi  Valley,  and  as  in  a  measure  certifying  to  its  natural  advan- 
tages, by  showing  that  it  was  the  first  one  to  open  the  great  Northwest 
to  white-men. 
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Chapter  III  is  a  chronological  account  of  all  improvements  of  the  route 
firom  the  first  l>ei;iunings  down  to  1870,  compiled  from  all  available 
sources.  The  cost  and  condition  of  the  works,  as  nearly  as  could  be 
ascertained,  is  given  from  year  to  year ;  also,  extracts  from)  the  laws, 
and  estimates  of  cost  of  different  kinds  of  improvement  as  designed  by 
diAerent  engineers. 

Chapter  IV  is  an  account  of  the  surveys  made  by  and  under  my  direc- 
tion in  1867,  '68,  '69,  and  of  the  maps  and  diagrams  prepared.  It  con- 
tains a  description  of  the  river  and  valley  and  of  all  the  features  that 
influence  one's  appreciation  of  the  question  of  navigatiop.  In  this  chap- 
ter are  tables  of  all  the  hydraulic  data  obtained  from  the  measurements 
of  the  survey.  It  concludes  with  an  account  of  some  anomalous  phys- 
ical features  along  the  route,  and  of  the  former  expanse  of  Lake  Win- 
uebago,  suggesting  changes  similar  to  what  I  have  shown  to  have  taken 
place  in  regard  to  Lake  Winnepeg,  in  Biitish  America. 

Chapter  V  is  a  presentation  of  the  subject  of  improving  the  route  for 
transportation  along  the  valley  of  the  Wisconsin,  and  no  pains  or  effort 
has  been  spared  to  make  this  as  complete  and  decisive  as  possible.  It 
is  shown  here  that  any  improvement  in  the  natural  bed  of  the  river, 
intended  to  secure  such  commodious  channel  of  navigation  as  the  country 
desires,  is  impracticable. 

The  subject  of  canalization  of  the  river  is  treated  of  at  length.  The 
extent  and  uncertainty  of  the  time  required,  and  the  great  cost  and  un- 
certainty at  best  of  final  success,  condemn  it.  The  plans  of  having 
reservoirs  at  the  sources,  or  of  making  slackwater  navigation  by  dams 
and  locks,  are  shown  to  be  impracticable. 

A  canal  along  the  valley  is  the  only  resource,  and  a  provisional  loca- 
tion for  one  is  made,  with  a  detailed  estimate  of  the  cost  of  constructing 
it,  if  made  of  the  same  character  and*  capacity  as  the  present  locks 
along  the  Lower  Fox  Biver.  This  estimate  amounts  to  $4,000,000,  and 
the  time  required  to  complete  it  is  two  years,  if  pushed  with  all  practi- 
cable dispatch. 

The  feasibility  of  a  canal  of  moderate  expense  being  established,  while 
no  other  plan  seems  practicable  in  my  judgment,  justifies  urging  an  im- 
mediat  and  thorough  survey  for  determining  the  route  best  for  the 
canal.  This  survey  should  have  in  view  the  selection  of  the  best  route 
for  a  canal  of  the  capacity  of  the  existing  improvement  on  the  Lower 
Fox  Biver,  and  also  for  such  a  more  capacious  channel  as  may  be  needed 
in  the  proximate  future  when  the  through  route  shall  have  become 
established. 

The  report  is  so  divided  into  chapters,  with  tables  of  contents^  that  it 
will  be  unnecessary  to  read  it  all,  unless  the  reader  desires  information 
upon  all  of  the  general  subjects  into  which  the  chapters  divide  it. 

To  facilitate  the  presentation  of  the  subjects,  a  few  small  plates  of 
octavo  size  have  been  prepared  for  the  text,  if  printed ;  and  in  this  case 
the  original  map,  scale  of  2  miles  to  an  inch,  the  general  map  and  profile 
of  the  route  from  Green  Bay  to  the  Mississippi,  and  a  diagram  of  river- 
gauge  curves  should  be  photolithographed. 

I  have  in  this  report  said  nothing  of  the  importance  of  the  rout3  as  a 
line  of  water-transportation.  Its  importance  is  here  taken  as  already 
well  established.  This  matter  was  treated  of  by  me  in  the  annual  re- 
lK)rt  of  the  Chief  of  Engineers  for  1868,  pp.  357-350. 

There  are  three  appendixes  to  the  report,  which  may  be  useful  for 
reference,  but  which  I  do  not  think  need  to  be  published.  A  is  a  re- 
port of  Assistant  D.  W.  Wellman,  from  which  I  have  taken  part  of  the 
description  of  the  valley  in  Chapter  I V ;  B  is  the  details  of  the  estimates 
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of  costs  of  canal-locks  on  tbe  provisional  canal  location  ;  O  is  the  de- 
tailed specifications  of  tbe  material  and  manner  of  constracting  compos- 
ite locks. 

Very  respectfully, 

G.  K.  WAEREN, 
Maj.  of  Engineers  and  Bvt  Maj.  Oen.^  U.  8,  Army. 

Bvt.  Maj.  Gen.  A.  A.  Humphreys, 

Brigadier- General  and  Chief  of  Engineers^  U.  8.  A, 


REPOET. 
Chapter  I. 

AN  EXPLANATION  OP  THE  DELAY  IN  NOT  SOONER  OOMPLETING  THIS 
REPORT,  BEING  A  GENERAL  STATEMENT  OF  OCCUPATION  ON  PUBLIC 
DUTIES  FROM  1866  TO  1874,  INCLUSIVE. 

In  giving  an  acconnt  of  tbe  time  taken  by  me  in  completing  tbis  final 
report  on  tbe  improvement  of  tbe  route  of  water-transportation  along 
tbe  Fox  and  Wisconsin  Bivers  (more  particularly  of  tbe  latter  stream), 
it  will  be  necessary  to  refer  to  tbe  otber  work  I  bave  bad  to  carry  on  at 
tbe  same  time,  in  order  tbat  a  proper  allowance  may  be  made  for  tbe 
slow  progress  in  tbis  one.  Tbis  duty  was  begun  under  tbe  act  of  Con- 
gress making  appropriations  for  certain  river  and  barbor  works  approved 
June  23, 1806,  and  was  assigned  to  me  by  instructions  from  tbe  Chief 
of  Engineers^  United  States  Army,  dated  July  31,  and  August  2,  fol- 
lowing. 

By  tbese  instructions  my  beadquarters  were  establisbed  at  Saint  Paill, 
Minn.,  wbicb  place  I  reacbed  early  in  August,  and  at  offce  set  to  work 
to  organize  surveying  and  reconnoitering  parties  for  tbe  different  works 
intrusted  to  me,  and  to  gain  tbe  preliminary  knowledge  necessary  to 
make  proper  organizations,  and  to  properly  equip  and  instruct  tbem. 
It  was  a  field  remarkably  free  from  acquired  engineering  data,  so  tbat 
wbile  tbe  acquisition  of  wbat  was  known  was  easy,  it  left  nearly  every- 
tbing  yet  to  be  determined. 

Tbe  duties  assigned  me,  along  witb  tbat  wbicb  is  tbe  subject  of  this 
report,  were  to  make  *^  surveys  and  examinations,"  first  ^'of  tbe  Missis- 
sippi Hiver  between  Fort  Snelling  and  tbe  Falls  of  Saint  Antbony,  and 
tbe  Upper  or  Rock  Island  Kapids  of  tbe  Mississippi,  witb  a  view  to 
ascertain  tbe  most  feasible  means  of  economizing  tbe  water  of  tbe 
stream,  of  insuring  tbe  passage  at  all  navigable  seasons  of  boats  draw- 
ing 4  feet  water;"  second,  **of  tbe  Minnesota  Eiver  from  its  moutb  to 
tbe  Yellow  Medicine  River,  in  order  to  ascertain  tbe  practicability  and 
expense,  by  slack  water  navigation  or  otberwise,  of  securing  tbe  con- 
tinued navigability  of  said  stream  during  tbe  usual  season  of  naviga- 
tion ;"  tbird,  "of  tbe  Zumbro  River,  Minnesota :"  fourtb,  "of  tbe  Can- 
non River,  Minnesota ;"  fiftb,  "of  tbe  Fox  and  Wisconsin  Rivers,  in  tbe 
State  of  Wisconsin ;"  sixth,  ^^to  examine  and  report  upon  tbe  subject 
of  constructing  railroad- bridges  across  tbe  Mississippi  River  between 
Saint  Paul,  in  Minnesota,  and  Saint  Louis,  in  tbe  State  of  Missouri,  npon 
sncb  plans  of  construction  as  will  offer  tbe  least  impediment  to  navi- 
gation." 

Tbe  act  of  Congress  provided  for  a  survey  and  examination  of  tbe 
Saint  Croix  River  above  tbe  ledge,  and  as  it  was  supposed  tbe  stream 
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'red  to  was  the  one  forming  part  of  the  boundary  between  the  States 
/^isconsin  and  Minnesota,  this  was  also  intrnsted  to  me.  The  exam- 
ion,  however,  disclosed  no  sach  locality  on  this  river  as  the  ^Uedge," 
it  was  afterward  ascertained  that  the  river  designated  in  the  act  of 
srress  was  the  one  forming  part  of  the  boundary  between  the  State 
laine  and  the  foreign  province  of  New  Brunswick,  and  I  was  re- 
^d  of  further  consideration  of  it. 

y  estimate  of  the  cost  of  making  these  examinations,  surveys,  and 
rts  was  $70,000,  but  as  they  could  not  be  made  this  season,  and  as 
%ct  of  Congress  required  a  report  to  be  submitted  at  tiie  next  ses- 
^  the  work  was  laid  out  so  as  to  gain  a  general  knowledge  of  the 
le  field,  at  an  estimated  cost  of  $21,000,  and  thus  comply,  as  far  as 
ticable,  with  the  law.  It  is  unnecessary  to  state  here  any  of  the 
ils  of  the  different  examinations,  except  that  of  the  Fox  and  Wis- 
in  Rivers.  For  making  this,  about  $2,000  was  allotted,  and  it  was 
n  in  charge  of  Bvt.  Maj.  Charles  B.  Suter,  United  States  Engi- 
s,  with  instructions  as  to  the  character  of  the  examination  to  be 
e.  I  gave  ray  personal  attention  almost  entirely  to  the  Mississippi 
reen  the  Falls  of  Saint  Anthony  and  Saint  Louis,  only  examiniug 
SVisconsin  Biver  at  its  junction  with  the  Mississippi, 
le  results  of  all  our  work  that  season,  as  well  as  could  then  be  ex- 
;ed,  were  given  in  my  report  dated  January  21,  1^67,  printed  aS' 
se  £x.  Doc.  No.  58,  Thirty-ninth  Congress,  second  session.  Ii>  this 
rt,  pages  41  and  42,  and  pages  73  to  103.  inclusive,  relate  entire))y  to 
Pox  and  Wisconsin  (livers.  A  general  map,  on  a  scale  of  &  niilea 
)  inch,  accompanying  this  report,  was  published  at  the  office  of  the 
f  of  Engineers,  United  States  Army,  but  it  is  not  bound  with  the 
lar  public  documents,  as  published  by  Congress.  This  report  was 
reprinted  in  the  succeeding  annual  report,  as  has  been  customary 
) ;  the  important  parts  of  it  have  therefore  been  incorporated  in  this 
rt,  in  Chapter  III.  The  examination  of  the  Wisconsin  Biver,  in 
,  showed  a  necessity  for  a  thorough  survey  of  it,  a  thing  which  had 
r  yet  been  done.  This  was  duly  reported,  and  an  estimate  of 
300  was  submitted  for  making  such  surve3\ 

'Offresi  made  in  1867. — The  act  making  appropriations  for  rivers  and 
ors,  &c,  was  approved  March  2,  1867.  Before  anything  could  be 
I  on  the  Wisconsin  I  was  employed,  as  a  member  of  the  Board  of 
ueers  at  Keokuk,  Iowa,  to  report  upon  the  plan  of  improving  the 
gation  at  the  Des  Moines  Bapids  of  the  Mississippi  by  means  of  a 
I.  This  occupied  me  exclusively  from  March  22  to  May  15,  and  on 
*Ding  to  Saint  Paul  preparations  for  making  the  survey  of  the 
ionsin  were  at  once  commenced,  by  setting  up  river  surface  gauges 
preparing  quarter-boats,  &c.  There  was  an  allotment  of  $40,01)0 
3  this  year  for  conducting  surveys  on  the  Wiscoi>si»  Biver  and 
Br  Mississippi  Biver.  There  were  also  appropriations  of  $96,000  for 
ling  and  operating  two  dredge  and  snag  boats  on  the  Mississippi ; 
10,000  for  one  such  boat  on  the  Wisconsin  Biver ;  and  of  $37,500 
amoving  snags  and  bowlders  from  the  Minnesota  Biver.  The  report 
ad  rendered  of  the  result  of  the  examination  of  the  Zumbro  and 
)on  Bivers  failed  to  procure  for  them  any  appropriation  from  Con- 

le  amount  of  work  on  my  bands  prevented  my  giving  my  personal 
ition  to  any  one  of  them  continuously,  and  the  survey  of  the  Wis- 
In,  from  Portage  City  to  its  mouth,  was  i|)laced  in  charge  of  Major 
r.  High  water  prevente<l  a  commencement  of  the  survey  until 
38t  26,  and  it  was  tinished  to  the  Mississippi  Biver,  a  distance  v^l 
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119  miles,  on  the  6th  of  November.  An  account  of  this  sarvey  will  be 
given  in  another  place.  The  dredge  and  snag  boat  for  the  WiscousiD 
Eiver  was  not  procured  this  year.  The  method  of  dredging  proposed 
M-as  to  scrape  the  crest  of  the  sandbar  down  the  stream,  and,  as tbe 
operations  were  in  a  measure  experimental,  it  was  thought  best  to  limit 
these  to  the  two  boats  oh  the  Mississippi  River.  The  smallest  of  thene 
boats  was  unable  to  operate  at  the  mouth  of  the  Wisconsin,  where  she 
was  tried,  because  of  the  very  shoal  water.  Capt.  D.  W.  Wellman,  civil 
engineer,  was  however  employed,  out  of  the  fund  for  this  Wisconsin  boat, 
to  accompany  the  surveying  party,  and  while  aiding  it,  gain  such  knowl- 
edge as  would  enable  him  to  best  provide  for  the  wants  of  navigation  on 
that  stream.  Notwithstanding  every  effort  that  was  made  to  make  the 
survey-funds  hold  out,  they  became  so  exhausted  that  most  of  the  assist- 
ants had  to  be  discharged  in  December,  before  the  notes  were  all  plotted 
even  in  pencil.  Captain  Wellman  and  two  assistants  were  retained,  who 
continued  the  labor  of  plotting  and  constructing  maps. 

There  was  a  brief  annual  report  submitted  by  me  September  14, 1867. 
(See  Annual  Report  of  Chief  of  Engineers  of  that  year,  pp.  259  to  263.)  I 
also  made  a  personal  examination  of  the  Wisconsin  Hiver,  from  the 
up|)er  railroad-bridge  down  to  the  mouth. 

Progress  in  1868. —  In  January,  1868,  Major  Suter  was  relieved  from 
duty  with  me,  and  I  placed  the  completion  of  the  maps  in  the  hands  of 
Captain  Wellman,  who  continued  the  work,  assisted  by  Messrs.  Dukes 
and  Kich.  An  additional  allotment  of  $14,000  from  the  appropriation 
for  surveys  enabled  me  to  continue  the  oflic^-work  on  the  Wisconsiu 
maps,  and  also  on  those  of  the  Mississippi 

On  April  6,  at  the  urgent  solicitation  of  friends  of  the  Wisconsin  Biver 
improvement,  I  made  a  report  of  progress,  which  was  printed  as  House 
Ex.  Doc.  No.  247,  Fortieth  Congress,  second  session,  lu  that  report  tbe 
condition  of  the  maps  at  that  time  is  stated,  and  on  p.  5  the  importauce 
of  these  river-surveys  is  treated  of.    (See  also  pp.  7  and  8.) 

On  April  18, 1868,  I  also  made  a  report  on  the  harbor  of  Alton,  III. 
(See  House  Executive  Document  No.  257,  Fortieth  Congress,  secoud 
session.) 

The  propositions  which  were  about  this  time  being  urged  in  Con- 
gress to  authorize  the  bridging  of  the  Ohio  River,  at  Bellaire  and  Park- 
ersburg,  caused  my  being  sent  for  by  the  chairman  of  the  Senate  Com- 
mittee on  Post-OfBces  and  Fost-Boads,  for  consultation.  This  was  owin^ 
to  my  having  been  engaged  on  the  investigation  of  the  general  subject 
of  bridging  the  Mississippi.  I  then  went  to  Steubenville  and  surveyed 
the  bridge  across  the  Ohio  at  that  place.  The  re[>ort  of  this,  dated 
June  29,  is  included  in  the  report  of  the  committee  dated  July 
16,  printed  as  Senate  Keport  No.  168,  Fortieth  Congress,  secoud 
session.  1  aided  in  the  ])rei)aration  of  the  committee  report,  and  tbe 
bnr  to  regulate  bridging  the  Ohio  River  submitted  with  it. 

This  session  of  Congress  made  no  additional  appropriation  for  survey? 
or  completing  maps,  and  that  on  hand  was  used  to  complete  the  plotting 
and  construction  of  the  maps  in  pencil,  and  to  supply  any  omissions  iu 
the  former  field-work  that  became  apparent  when  the.  notes  were  all 
worked  up.  The  annual  report,  dated  August  31, 1868,  pages  301  to^ 
of  the  printed  Annual  Report  of  the  Chief  of  Engineers  for  1868,  gi^^ 
the  condition  of  the  maps  at  that  date.  The  tieldnotes  had  all  been 
plotted  on  a  scale  of  200  feet  to  an  inch,  making  twenty-four  sheets, 
each  10  feet  long.  These  had  been  reduced  to  a  scale  of  two  inches  to 
a  mile,  but  nearly  everything  was  still  in  pencil. 

Od  pages  351  to  363  is  a  compaiison  of  several  plans  of  improving  tbe 
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K>D8in  Biver,  which  indicates  that  a  canal,  in  part  or  whole  of  the 
nee  along  the  valley,  would  be  the  most  reliable  one.    It  was  seen 

this  that  a  special  location-sarvey,  to  estimate  the  cost  of  a  canal, 
very  desirable,  bat  as  there  were  no  adequate  funds  for  doing  it,  I 
compelled  to  limit  myself  to  making  additional  examinations  and 
urements,  so  as  to  define  the  outline  of  the  foot  of  the  blnfifs  and 
ces,  and  obtain  the  approximate  altitude  of  the  terraces,  where  the 
ey  had  failed  to  do  so.  Some  accurate  additional  information  was 
ined  from  the  maps  and  profiles  kindly  furnished  us  by  the  officers 
e  Milwaukee  and  Saint  Paul  Railway  Company.  These  additional 
linations  occupied  Captain  Wellmau  and  one  assistant  during  the 
mn.  I  made  a  personal  examination  of  the  entire  line  of  the  Fox 
Wisconsin  route,  and  purchased  the  small  steamboat  Winneconne, 
move  snags  from  the  Wisconsin,  but  the  water  was  too  low  to  make 
ise  of  her  that  season. 

e  operations  on  the  Mississippi  and  Minnesota  Rivers,  &c.,  gave^me 
h\  deal  of  work.  (See  Annual  Report  of  Chief  of  Engineers  for  1868, 
99  to 385,  inclusive.)  In  addition,  a  survey  of  the  battlefield  of 
rsburg  was  begun  under  my  direction,  and  early  in  October  I  was 
inted  one  of  a  special  commission  to  examine  into  tbe  condition  of 
Jnion  Pacific  Railroad  and  the  other  branch  lines  east  of  the  Rocky 
itains.  Had  I  known  the  labor  and  time  this  was  to  take  from  me, 
uld  have  plead  inability  to  perform  it  while  retaining  charge  of  my 
'  works.  We  did  not  finish  the  work  of  this  commission  until 
mber  11.  I  then  returned  to  Saint  Paul,  where  I  was  unable  ta 
d  to  anything  but  the  disbiursements  and  similar  matters. 
7gress  in  1869. — On  January  15, 1  was  made  a  member  of  the  joint 
lission  to  examine  the  line  of  the  Union  Pacific  and  the  California 
ral  Railroads,  to  report  upon  their  condition  and  point  out  the  proper 
»n  which  the  two  roads  should  unite.  The  work  on  this  commissioa 
>ied  all  my  time  in  the  field  till  April,  and  after  that  until  May  15, 
Washington,  and  the  labor  was  very  exhausting.  Tbe  report  was 
shed  by  the  Interior  Department,  but  not  generally  distributed . 
n  this  labor  ende<l,  I  was  appointed  commissioner  to  examine  and 
t  upon  the  five  last  completed  sections  of  the  Union  Pacific  Rail- 
;  after  doing  which  I  returned  to  Saint  Paul  on  July  14.  Here. I 
i  a  large  accumulation  of  work  requiring  my  attention,  but  had  to 
ce  leave  it  again  to  take  charge  of  the  construction  of  tbe  bridge 
8  the  Mississippi  at  Rock  Island.  A  curious  complication  of  re- 
ments  had  arisen  here  from  incompatible  conditions  in  the  acts  of 
:ress  relating  to  the  kind  of  bridge  and  Us  cost,  or,  at  least,  if  not 
npatible  in  reality,  the  authorized  interpretation  of  the  laws  made 

so.  The  attention  of  every  one  under  my  control  was  at  once 
1  to  this  matter  to  tbe  exclusion  of  everything  else,  and  by  the  20th 
^ptember  (the  date  of  my  annual  report  for  1869)  a  solution  was 
ed  as  far  as  it  was  possible,  and  everything  put  in  train  for  pro- 
ng with  the  bridge  in  the  way  which  it  has  since  been  completed. 
>nnection  with  the  Pacific  Railroa^l  commissions  aided  me  very 
L  at  Rock  Island,  although  both  greatly  interfered  with  the  report 
e  Wisconsin,  which. is  the  occasion  of  their  being  mentioned  here. 
e  Wisconsin  River  is  again  rei>orted  on  by  me  in  the  printed  Annual 
rt  of  the  Chief  of  Engineers  for  1869,  pp.  190  and  191,  my  whole 
t  occupying  pp.  187  to  2 LI,  inclusive.  I  there  recommend  that 
[MNI  be  appropriated  to  test  the  practicability  of  improving  the 
ation  by  wing  dams,  before  finally  resorting  to  the  project  for  a 
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canal,  which  my  study  and  experience  were  leading  me  to,  notwith- 
standing such  plan  found  little  favor  with  the  public 

The  office  work  on  the  maps  was  nearly  suspended  from  June  till 
!N'ovember.  Captain  Wellman  resurveyed  the  vicinity  of  the  railroad- 
bridges  to  ascertain  the  changes  in  the  river-bed  at  these  places.  He 
then  submitted  a  general  report,  which  closed  his  connection  with  the 
work. 

In  September  and  October,  1869,  the  Winneoonne  was  employed 
removing  snags  and  impending  and  fallen  trees  from  the  shores  between 
Portage  City  aud  Sauk  City.  The  obstructions  thus  removed  ara  every 
year  recurring,  and  the  remedy  is  but  a  temporary  one. 

In  October  of  this  year  I  engaged  Mr.  Jacob  Blickensderfer,  an  ex- 
perienced canal-engineer,  and  together  we  examined  the  whole  route 
along  the  Fox  and  Wisconsin  Bivers,  and  afterward,  with  such  data  as 
we  possessed,  made  an  approximate  location  for  a  canal  along  the  Wis- 
condin  Biver,  and  prepared  detailed  estimates  of  cost  of  constructing  it 
A  large  force  was  now  employed  in  inking  and  lettering  the  maps,  bull 
could  not  take  up  the  preparation  of  the  final  report,  because  of  the 
necessity  I  was  under  of  preparing  a  report,  to  be  sub;nitted  to  Con- 
gress, pointing  out  required  modifications  of  the  laws  in  regard  to  the 
Bock  Island  bridge  before  the  building  of  the  superstructure  could  be 
commenced.  The  data  for  this  report  ha<l  been  obtained  during  the 
summer  and  autumn  by  my  assistant.  Major  Benyaurd,  United  States 
Engineers,  and  I  completed  it  on  December  4.  It  is  printed  as  House 
Executive  Document  No.  31,  Forty-first  Congress,  second  session.  The 
remainder  of  December  was  employed  in  attending  to  the  current  office- 
business. 

The  other  works  carried  on  under  me  in  1869  were  the  operations  of 
the  dredge  and  snag  boats  on  the  Upper  Mississippi,  the  survey  aud 
construction  of  map  of  the  battlefield  of  Gettysburg,  and  the*^  con- 
struction of  a  wagon-road  from  Duluth  to  the  Bois-Fort  Indian  reser- 
vation. 

Progress  in  1870. — The  winter  at  Saint  Paul  was  one  of  unnsnal 
changes  of  temperature,  the  thermometer  being  frequently  above  the 
temperature  of  melting  snow,  so  that  affections  of  the  throat  and  Inogn 
became  very  prevalent.  I  was  well  worn  out  with  the  long-continued 
hard  labor,  and  suffered  so  much  from  colds  that  I  could  do  but  little 
work  in  January.  However,  on  the  12th,  I  made  a  brief  report  in  regard 
to  the  Falls  of  Saint  Anthony,  which  is  printed  as  House  Executive 
Document  No.  118,  Forty-first  Congress,  second  session. 

I  finally  was  taken  sick  with  pneumonia,  which  confined  me  to  my 
bed  nearly  six  weeks  and  left  me  in  a  very  enfeebled  condition.  While 
I  was  sick  the  order  came  (General  Orders  No.  16,  February  7,  1870), 
directing  me  to  complete  my  reports,  and  not  later  than  the  first  of 
April  proceed  to  Detroit  and  take  charge  of  the  survey  of  the  lakes. 
My  health,  however,  would  not  permit  me  to  do  this,  and  at  my  request 
another  officer  was  sent  to  the  lake  survey,  and  I  was  allowed  till  the 
31st  of  May  to  gain  strength  and  prepare  to  turn  over  my  duties  to  my 
successor,  who  had  been  named  when  the  order  of  February  7  was  made. 

On  April  30  I  submitted  a  report  on  the  subject  of  reservoirs  on  tlie 
headwaters  of  the  Mississippi  (see  House  Ex.  Doc.  No.  285,  Forty-first 
Congress,  second  session),  and  on  May  24  a  report  on  the  Duluth  and 
and  Bois  Fort  reservation  road  (see  Senate  Ex.  Doc.  No.  104,  Forty-first 
Congress,  second  session).  On  turning  over  my  works,  on  May  31, 1 
made  a  report  on  the  condition  of  them,  and  suggested  plans  for  cou- 
tiDuinn;  operations.    (See  Annual  Ueport  of  the  Chief  of  Engineers  for 
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1870,  pp.  226  and  227,  for  what  relates  to  the  WiscoDsin  River;  pp.  224 
to  289  relate  to  my  Western  works,  aud  pp.  444  to  454  to  Eastern  works.) 

My  new  station  was  fixed  at  Newport,  B.  L,  and  I  was  authorized  to 
take  w\th  me  snch  notes,  drawings,  &c.,  as  were  needed  to  complete  my 
liual  reports.  Everything,  however,  was  left  with  my  successor  this 
season  for  reference,  and  directions  were  given  to  make  copies  of  all 
needed  for  continuing  improvements,  assistants  being  employed  under 
my  direction  for  this  purpose.  There  had  been  ver^^  little  work  doing 
at  my  new  scation  prior  to  my  arrival,  and  it  promised  to  afford  me  an 
opportunity  for  uninterrupted  employment  on  the  unfiuished  reports, 
which  related  to  the  Minnesota  Kiver,  the  Wisconsin  Biver,  to  the 
Upper  Mississippi  Biver,  and  to  the  bridges  on  the  Mississippi  Biver. 

Congress,  however,  made  provision  for  a  number  of  improvemeuts 
and  surveys  in  my  new  district,  and  as  this  was  my  first  experience  iu- 
harbor- works  on  large  bodies  of  water,  my  time  was  much  taken  up  in 
studies  of  the  subject  as  well  as  in  carrying  out  the  improvements^  I 
also  had  to  report  on  the  proposals  for  the  superstructure  of  Bock  Island 
bridge,  and  was  engaged  a  large  part  of  the  autumn  on  the  Board  of 
Engineers  on  the  Ohio  Biver  bridges  (see  Annual  Beport  of  Chief  of 
Engineers  for  1871,  pp.  397  to  457),  and  the  international  bridge  across 
the  Niagara  Biver  (see  Annual  Beport  of  Chief  of  Engineers  for  1871, 
pp.  217  to  221),  which,  with  my  duties  at  Newport  aud  some  minor  oper- 
ations, allowed  no  time  for  other  work. 

Progress  in  1871. — The  completion  of  the  reports  on  the  bridges  on 
the  Ohio  Biver  and  the  Niagara  Biver,  and  other  work,  engaged  ine  till 
March,  at  which  time  I  had  the  Wisconsin  aud  other  unfinished  Western 
river  work  sent  to  me.  A  thorough  revision  of  all  the  maps  aud  sections 
was  made  in  this  year,  and  complete  tracings  made  of  them  and  sent  to 
the  Chief  of  Engineers.  Some  parts  of  the  map,  on  a  scale  of  2  inches  to 
the  mile,  have  been  published  with  Colonel  Houston's  reports. 

The  improvement  of  the  Wisconsin  by  means  of  wing-dams  was  begun 
this  season,  under  Col.  D.  C.  Houston,  United  States  Engineers,  and  he 
visited  me  in  June,  and  I  gave  him  my  views  on  the  subject.  He  states 
in  his  annual  report  that  he  could  not  commence  work  earlier  than  June 
ibr  want  of  necessary  maps  in  my  possession ;  but  this  was  not  my  fault. 
All  the  maps  he  needed  for  commencing  had  been  copied  the  summer 
previous,  and  left  with  the  officer  in  charge  of  the  work.  In  some  way 
they  were  mislaid,  and,  as  soon  as  1  was  informed  of  it,  other  copias 
were  made.  Colonel  Houston  reported  the  result  of  this  year's  opera- 
tions with  wing-dams  as  very  satisfactory. 

Besides  my  duties  at  Newport  this  3'ear  (see  Annual  Beport  of  Chief 
of  Engineers  for  1871,  pp.  727  to  828,  inclusive),  I  was  a  member  of  a 
Board  of  Engineers  to  report  upon  the  alterations  in  the  Cincinnati 
bridge,  and  of  another  on  the  harbor  of  Chicago. 

Progress  in  1872. — My  attention  having  been  called  to  the  success  of 
the  improvement  of  the  Garonne  Biver,  in  France,  by  a  brief  account  of 
it  in  a  report  by  Major  Merrill,  United  States  Eiigiueers,  on  the  harbor 
of  Saint  Louis,  made  to  the  mayor  of  that  city  in  1869, 1  obtained  copies  of 
the  reports  of  M.  Baumgarten  and  M.  Fargue,  published  in  the  < 'Annates 
des  Pouts  et  Chauss^es,"  for  the  purpose  of  making  an  estimate  of  tbe  cost 
and  probable  result  of  applying  a  similar  plan  to  the  Wisconsin  Biver. 
M.  Baumgarten's  work  we  translated,  reducing  the  measures  to  English 
ones,  and  copied  the  maps  and  diagrams,  which  it  seems  to  me  very 
desirable  to  have  published.  This  work  would  convey  a  great  deal  of 
useful  information,  and  correct  some  important  misconceptions  of  river- 
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improveiQents.  The  work  will  be  acrain  referred  to  when  treating  of  the 
improvement  of  the  Wisconsin  Eiver. 

This  year,  besides  my  duties  at  my  station,  which  were  very  exten- 
sive (see  Annual  Keport  of  Chief  of  Engineers  for  1872,  pp.  815  to  955, 
inclnsive),  I  made  a  report  on  the  subject  of  bridging  the  Mississippi  at 
La  Crosse  (Annual  Report  of  Chief  of  Engineers  for  1873,  pp.  5oi  to 
563),  and  one  npon  the  bridge  across  the  Missouri  at  Saint  Joseph^and  its 
auxiliary  works.  I  was,  besides,  a  member  of  a  board  of  Engineers  on  the 
Mississippi  Biver,  between  the  mouth  of  the  Illinois  Kiver  and  Meramec 
liiver  (Annual  Report  for  1872,  pp.  358  to  366),  and  was  engaged  about 
one  mouth  in  Washington  as  a  witness  in  a  suit  brought  against  the 
XJuited  SStates  by  the  contractors  for  the  masonry  of  the  Bock  Island 
bridge. 

*  Some  considerable  work,  however,  was  done  in  preparing  the  mate- 
rial for  the  Wisconsin  Biver  report,  but  there  was  not  enough  time  to 
write  it  out  connectedly. 

Progress  in  1873. — Very  considerable  progress  was  made  in  the  Wis- 
consin report  in  January  and  February,  but  a  stop  was  made  on  the 
passage  of  the  act  for  rivers  and  harbors  on  March  3,  as  it  was  neces- 
sary that  the  work  at  this  station  should  be  at  once  resumed  (see  An- 
nual Beport  for  1873,  pp.  947  to  105 L).  The  remainder  of  this  year  was 
taken  up  with  these  duties  and  with  service  as  member  of  the  Board  of 
Engineers  on  bridging  the  navigable  channels  between  Lakes  Huron 
and  Erie  (see  Annual  Beport  of  Chief  of  Engineers  for  1874,  pp.  587  to 
636)  'j  as  member  of  the  Board  of  Engineers  on  the  bridge  at  Saint  Louis 
(see  Annual  Beport  of  Chiet  of  Engineers  for  1874,  pp.  636  to  680) ;  and 
of  the  Board  of  Engineers  on  the  Fort  Saint  Philip  Canal  project  (see 
Annual  Beport  of  Chief  of  Engineers  for  1874,  pp.  823  to  854).  The 
duties  on  these  boards  occupied  me  almost  exclusively  six  months. 

Progress  in  1874. — Early  in  this  year  I  prepared,  with  great  care,  a 
report  on  the  previous  season's  operations  near  Edgartown,  Mass.    On 
the  30th  of  June  I  was  relieved  of  about  half  my  duties  at  my  Newport 
station ;  and  the  closing  up  of  the  different  works,  so  as  to  make  a 
proper  transfer,  consumed  a  good  deal  of  time.    For  the  duties  at  New- 
l>ort,  see  Annual  Beport  of  Chief  of  Engineers  for  1874,  pp.  183  to  289; 
vol.  2.    In  the  summer  I  was  made  ^  member  of  the  commission  on  the 
reclamation  of  the  overflowed  lands  of  the  Lower  Mississippi.    1,  how- 
ever, got  on  my  former  Western  river  operations,  and  completed  the  final 
report  on  the  Minnesota  Biver  (see  House  Ex.  Doc.  No.  76,  Forty- 
third  Congress,  second  session,  republished  in  Annual  Beport  of  Chief 
of  Engineers  for  1875,  pp.  380  to  451).    I  also  nearly  finished  the  Wis- 
consin report,  and  probably  would  have  finished  it  if  I  had  not  had  to 
attend,  early  in  December,  the  meetings  of  the  commission  on  over- 
fiowed  lands  at  Washington.    This  duty  was  not  finished  till  near  the 
middle  of  January  (see  report  printed  as  House  Ex.  Doc.  No.  127,  Forty- 
third  Congress,  second  session,  reprinted  in  Annual  Beport  of  Chief  of 
Engineers  for  1875,  pp.  536  to  678). 

During  1874  I  had  an  opportunity  for  the  first  time  to  study  the  large 
publication  in  relation  to  the  construction  of  the  great  Ganges  Canal  in 
India,  written  by  Colonel  Cautley,  of  the  royal  engineers. 

During  the  present  year  (1875)  I  have  spent  all  the  spare  time  Tcoald  . 
get  in  working  up  the  data  on  the  Upper  Mississippi  Biver  snVvey,  some 
of  which  was  applicable  to  questions  arising  in  the  present  report,  and 
also  in  revising  and  partly  rewriting  this  report.  It  has  been  a  long  and 
in  many  respects  a  tiresome  task,  which  is  now  completed.  The  freqaeot 
interruptions  and  long  intervals  at  which  it  was  suspended  caused  each 
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time  a  strong  mental  effort  to  recover  what  had  passed  oat  of  the  mind 
under  the  pressure  of  intervening  occupation.  Much  of  the  interest  be- 
longing to  the  subject  was  thus  wasted  or  lost.  I  have  had  the  faithful 
assistance  of  a  number  of  engineers,  among  whom  I  would  especially 
name  Messrs.  D.  W.  Wellman,  W.  W.  Rich,  and  J.  P.  Cotton. 

The  expense  of  the  examinations  and  surveys  in  1866, 1867, 1868, 1869, 
together  with  the  construction  and  copying  of  the  original  maps  and  the 
preparation  of  this  report  and  the  diagrams  to  illustrate  it,  has  been 
atK>ut  $39,000.  This  is  exclusive  of  my  own  labor  and  that  of  Major 
Suter. 


Chapter  II. 

EARLIEST  HISTORICAL  ACCOUNTS  OF  THE   ROUTE   OF  THE   FOX   AND 

WISCONSIN  RIVERS. 

Introductory  remarks^Histort  of  discovery,  ac.  by  John  G.  Shea— Eventg 
leadini^  to  discovery — Adventarea  of  the  Siear  Nicolet,  A.  D.  1639— Discovery  delayed 
by  Indian  wars — Discoveries  by  Father  Marquette  and  the  Sienr  Jolliet — Captivity 
of  and  discoveries  by  Father  HennepiD,  1680-'81— His  rescue  by  Lieutenant  Da  Lnth — 
Early  History  op  Michigan,  by  C.  Lanman— Condition  of  the  country  at  the 
time  of  English  occupation  in  1760— Condition  not  changed  by  the  English  occupa- 
tion, which  nominally  ended  in  178:^ — Wonderful  changes  wrought  by  the  A^ieri- 
ran  Republic — Note  by  Jonathan  Carver,  1766 — Recommendation  of  Lieut. 
Z.  M.  Pike,  United  Stated  Army,  1805 — Report  of  Major  Long,  United 
States  Army,  1817  and  1819 — Map  of  the  route,  by  Capt.  H.  Whiting,  Fifth 
United  States  Infantry,  1819,  with  notes— Conclusion  of  chapter. 

INTRODUCTORY  REMARKS. 

A  very  interestiDg  natural  featare  is  presented  by  the  courses  of  the 
Wisconsin  and  Fox  Eivers.  They  flow  toward  each  other  to  within  1^ 
miles  of  meeting,  and  then,  turning  in  opposite  directions  (although 
separated  only  by  a  low  plain,  across  which  their  floods  intermingle),  the 
waters  of  the  one  pursue  a  southerly  course  to  the  distant  Oulf  of  Mex- 
ico, and  those  of  the  other  a  northerly  direction  to  the  equally  remote 
ocean  receptacle,  the  Oulf  of  Saint  Lawrence.  Each  of  these  termini 
was  a  region  beyond  the  bounds  of  the  knowledge  of  the  aboriginals  on 
the  banks  of  the  two  rivers.  While  all  relating  to  the  distant  seas  to 
which  these  waters  flowed  was  to  them  a  mystery,  they  could  yet  readily 
appreciate  the  advantages  the  near  approach  of  the  two  streams  afiforded 
them  as  an  easy  route  of  communication  between  the  Mississippi  and 
the  great  lakes,  and  it  was  but  natural  that  their  wonder  should  ascribe 
the  existing  conditions  to  the  work  of  a  deity,  and  that  they  should 
make  offerings  to  him  for  his  favor,  acts  which  appeared  shockingly 
idolatrous  to  the  early  missionaries.  Every  enterprise  of  man  in  new 
regions  seeks  the  paths  which  nature  has  provided,  and  thus  in  due 
course  of  events  this  route  became  the  path  by  which  white  men  first 
reached  the  great  river — the  Michi-Sipi — in  early  periods  of  American 
history. 

HISTORY  OF  DISCOVERY,  ETC.,  BY  JOHN  G.  SHEA. 

I  take  the  following  account  of  discovery  from  the  work  of  John  G. 
Shea,  entitled  ^^Discovery  and  Explorations  of  the  Mississippi  Valley," 
])ublished  by  Redfield,  Nos.  110  and  112  Nassau  street,  New  York,  1853. 
This  publication  contains  a  print  of  the  original  map  made  by  Father 
Marquette  (then  recently  found  among  the  records  preserved  at  Saint 
Mary'a  College,  Montreal),  a  reduced  copy  of  which  accompauie^  t»lL\% 
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chapter.  (Plate  I.)  The  account  which  I  present  is  mainly  made  up  of 
qaotatious,  with  merely  such  minor  changes  and  interpolations  as  lar^ 
omissions  and  a  little  different  arrangement  require;  the  distinction  be- 
tween modified  and  quoted  matter  is  intended  to  be  preserved  by  quo- 
tation-marks. 

Events  hading  w  diseovertf. — "Quebec  was  foooded  by  Champlain  in  1608.  He  was 
soon  Joined  by  Recollet  friars,  and  while  be  entered  the  Seneca  ooantry  with  his  Ha- 
ron  allies,  the  intrepid  Father  Le  Caron  bad  ascended  the  Ottawa  and  reached  the 
banks  of  Lake  Hnron.  Subsequently,  others  joined  him  there ;  they  invited  the  Jesuits 
to  aid  them,  and  the  tribes  in  the  peninsula  were  visited  from  Detroit  to  Nia^^ara  and 
from  Lake  Nipissiufi;  to  Montreal. 

"  The  capture  of  Canada  by  the  English  in  1629  defeated  any  further  missionary  ef- 
forts for  a  time,  but  it  was  restored  in  1632,  and  the  Jesuits  set  out  to  continue  the 
mission  alone.  They  now  became  the  first  discoverers  of  the  greater  part  of  the  inte- 
rior of  this  continent.  *  *  •  Within  ten  years  of  their  second  arrival  they  had 
completed  the  examination  of  the  country  from  Lake  Superior  to  the  Gulf,  and 
founded  several  villages  of  Christian  neophytes  on  the  borders  of  the  upper  lakes. 
While  the  intercourse  of  the  Dutch  was  yet  confined  to  the  Indians  iu  the  vicinity  of 
Fort  Orange,  and  five  years  before  Eliot,  of  New  England,  had  addressed  a  single  word 
to  the  Indians  within  six  miles  of  Boston  Harbor,  the  French  missionaries  planted  the 
Cross  at  Sault  Ste.  Marie,  whence  they  looked  down  on  the  Sioux  country  and  the 
Valley  of  the  Mississippi.'' 

Adventures  o/  the  Sieur  Nicoleij  A.  D,  1639. — "As  early  as  1639  the  adventaroas  and 
noble-hearted  Sieur  Nicolet,  the  interpreter  of  the  colony,  had  struck  west  of  the  Hu- 
rons,  and,  reaching  the  last  limits  of  the  Algonquins,  found  himself  among  the  Ouine- 
pegon  (Winnebagoes).  *  *  •  With  these  Nicolet  entered  into  friendly  relations, 
and,  exploring  Green  Bay,  ascended  Fox  River  to  its  portage,  and  embarked  on  a  liver 
flowing  west." 

And  be  avers  that  had  he  sailed  three  days  more  he  woald  have  foand 
the  sea.  The  ^'  sea  "  was  the  interpretation  this  traveler,  like  others,  had 
given  to  the  Indian  name  ^^Mississippi,"  which  iu  their  language  sig- 
nified ^'  great  water." 

Discovery  delnyed  by  Indian  wars. — The  war  which  broke  out  in  1641 
between  the  Iroquois  (Six  Nations)  and  the  Hurons  (Wyandots)  de- 
stroyed the  Jesuit  missions  to  the  latter,  in  the  extreme  west,  and 
drove  the  Hurons  from  their  lands.  A  remnant  of  them  located  them- 
selves near  the  place  known  now  as  La  Pointe,  near  Bayfield,  on  Lake 
Superior,  at  which  a  mission  called  La  Pointe  du  St.  Esprit  was  located 
iu  1658,  but  soon  after  abandoned  for  Macinac  on  account  of  the  hostility 
of  the  Dakotas.  Lake  Superior  receives  its  name  from  being  the  ^*  Lac 
Sup^rieur,"  or  Upper  Lake,  of  the  Ottawas.  These  Indian  wars  so  re- 
tarded explorations  in  these  regions  that  no  material  advance  was  made 
till  1673.    But— 

"  The  oonrse  of  tbe  Mississippi,  its  great  features,  tbe  natnre  of  the  country,  wete 
aU  known  to  tbe  western  missionaries  and  the  traders,  who  alone  with  them  carried  om 
the  discovery  of  tbe  West.    Among  the  latter  was  Jolliet,  who  in  his  rambles  also  perp- 
etrated near  the  Mississippi/' 

As  these  Indian  wars  seemed  an  obstacle  to  so  hazardous  an  and^^' 
taking  on  the  part  of  the  missionaries  as  the  exploration  of  the  gre^  '^^ 
river,  they — 


"  Urged  the  French  cx)nrt  to  set  on  foot  an  expedition.    *    *    *    and  at  last,  on  •.— ^ 
4th  of  June,  1672,  the  French  minister  wrote  to  Talon,  tnen  intendant  of  Canada, '  ^s-  J 
after  the  increase  of  the  colony,  there  is  nothing  more  important  for  the  colony  ths^ 
the  discovery  of  a  passage  to  the  South  Sea,  Uis  mtgesty  wishes  you  to  give  it  y 
attention.'" 

Discoveries  by  Father  Marquette  and  the  Sieur  Jolliet. — Just  at  this  ti 
Frontenac  succeeded  Talon,  who  returned  to  France.    The  Sieur  Jolli 
was  appointed  to  the  charge  of  the  expeditiou,  and  the  pious  Jes 
P6re  MarquettCi  was  selected  to  accompany  him.    It  is  from  the  jour 
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and  map  of  the  latter  that  oar  best  knowledge  of  the  expedition  Is  de- 
rived.   Those  made  during  the  voyage  by  Jolliet  were  lost  by  him  in 
descending  the  rapids  of  the  Saint  Lawrence  River,  near  Montreal,  and 
those  subsequently  made  by  him  were  from  memory. 
Marquette  says : 

"It  wae  on  the  17th  of  May,  1673,  that  wa  started  from  the  mission  of  Saint  Igna- 
tius, at  Miohilimakinao,  where  I  then  was.  Our  Joy  at  being  ciiosen  for  this  expedition 
roniied  our  ooarage  and  sweetened  the  labor  of  rowing  from  moHming  till  night.  As 
we  were  going  to  seek  anknown  conntries,  we  took  all  possible  precantious  that,  if  onr 
enterprise  was  hazardous,  it  shond  not  be  foolhardy ;  for  this  reason  we  gathered  all 
]K>S6ible  information  from  Indians  who  had  frequented  those  parts,  and  even  from  their 
ace  mnts  traced  a  map  of  all  the  new  country,  marking  down  the  rivers  on  which  we 
were  to  sail,  the  names  of  the  nations  and  piaces  through  which  we  were  to  pass,  the 
course  of  the  great  river,  and  what  direouon  we  should  take  when  we  got  to  it. 

"Above  all,  I  put  our  voyage  under  the  protection  of  the  Blessed  Virgin  Immaculate, 
promising  her  that  if  she  did  us  the  grace  to  discover  the  great  river,  I  would  give  it 
the  name  of  Conception.'' 

Marquette  was  faithful  to  his  promise,  and  inscribed  on  his  map  6f 
the  great  river,  <*B.  de  la  Conception.''  The  Algonquiu  name,  however, 
by  which  it  had  become  known  to  the  French  through  the  Indians,  has 
prevailed  over  that  given  by  Marqnette,  and  over  that  of  '^  Rio  del 
EspiritQ  Santo,"  given  by  the  Spaniards  to  its  lower  eoarne  more  than 
one  hundred  and  fifty  years  previous,  and  over  that  of  "R.  de  Colbert," 
the  name  of  the  great  minister  of  Lous  XIV,  which  Father  Hennepin 
vainly  endeavored  to  fasten  upon  it  a  few  years  after. 

The  name  MichiSipi,  literally  great  water,  for  a  while  thought  to 
refer  to  the  Pacific  Ocean,  has  become  the  name  of  the  great  river  for 
all  time. 

At  the  period  of  the  expedition  of  Jolliet  and  Marquette  the  discov- 
eries of  the  Spaniards  on  the  lower  Mississippi  had  been  forgotten. 

''And  although  explored  for  at  least  a  thonsand  miles,  known  to  have  at  least  two 
branches  equal  in  size  to  the  fioest  rivers  of  6pain,to  be  nearly  a  league  wide  and 
perfectly  navigable,  it  is  laid  down  on  maps  as  an  insignificant  stream,  often  not  even 
distinguished  by  its  name — £spiritu  Santo — and  then  we  are  left  to  conjecture  what 
petty  line  was  intended  for  the  great  river  of  the  West." 

Let  us  resume  the  journal  of  Marquette.    He  says : 

"  We  made  onr  paddles  play  merrilf  over  a  part  of  Lake  Huron  and  that  of  the  Illi- 
nois" (Lake  Michigan)  ''  into  the  Bay  of  the  Fetid ''  (Qreen  Bay). 

Here  he  remarks  the  tide  at  its  head,  an  eflfect  much  studied  since, 

"  Which  has  its  regular  flow  and  ebb,  almost  like  that  of  the  sea." 

At  this  point,  on  the  site  of  the  present  city  of  Green  Bay,  was  the 
mission  of  Saint  Francis  Xavier. 

The  expedition  reached  Maskoutens  on  the  7th  of  June,  which  place 
was  supposed  by  Marquette  to  be  the  limit  of  the  previous  discoveries 
of  the  French.  This  was  probably  the  vicinity  of  the  present  village 
of  Boslin,  as  Marquette  says  it  was  three  leagues  from  the  Wisconsin. 
According  to  the  narrative  of  Major  Long's  expedition  to  the  source  of 
the  Saint  Peter's  Biver  in  1823,  the  league  of  Marquette  and  Hennepin 
is  2f  English  miles. 

Ou  *^  the  10th  of  June,"  Marquette  says : 

'*Two  Miamis,  whom  they''  (the  Indians)  '^  had  given  us  as  guides,  embarked  with  us 
in  the  sight  of  a  great  crowd,  who  could  not  wonder  enough  to  see  seven  Frenchmen 
alone,  in  two  canoes,  dare  to  undertake  so  strange  aad  haziirdous  an  expedition. 

'*  We  knew  that  there  was,  three  leagues  from  Maskoutens,  a  river  emptying  into 
the  Mississippi ;  we  knew,  too,  that  the  point  of  the  compass  we  were  to  hold  to  reach 
it  was  the  west-southwest ;  but  the  way  is  so  cut  up  by  marshes  and  little  lakes  that 
it  is  easy  to  go  astray,  especially  as  the  river  leading  to  it  is  so  covered  with  wild  oata 
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that  yon  can  hardly  discover  the  channel.  Hence  we  had  fifood  ne^  of  oar  two  gnides, 
who  led  ns  safely  to  a  porta^^e  of  twenty -seven  hnndred  paces,  ana  helped  ns  to  trans- 
port onr  canoes  to  enter  this  river,  after  which  they  returned,  leaving  us  alone  in  aa 

unknown  country,  in  the  hands  of  Providence." 

•  •••••• 

"The  river  on  which  we  embarked  is  called  Meskonsing"  (Wisconsin) ;  "it  is  very 
broad,  with  a  sandy  bottom,  forming  many  shallows,  which  render  navigation  very 
difficult.  It  is  full  of  vine-clad  isleto.  On  the  banks  appear  fertile  lands  diversified 
with  wood,  prairie,  and  hill.  Here  yon  find  oaks,  walnut,  whitewood,  and  another 
kind  of  tree  with  branches  armed  with  long  thorns.  We  saw  no  small  game  or  fish, 
but  deer  and  moose  in  considerable  numbers. 

*^  Our  ronte  was  southwest,  and  after  sailing  *  *  *  40  leagues  on  this  rame  route, 
we  reached  the  month  of  onr  river,  and  *  •  *  safely  enter^  the  Mississippi  on  the 
17th  of  June,  with  a  joy  that  I  cannot  express." 

I  shall  not  follow  Father  Marquette  further  ou  in  the  journal  of  his 
voyage  in  detail,  as  he  says  no  more  about  the  Wisconsin  Biver,  and 
never  visited  it  again.  He  continued  down  the  Mississippi  to  about  the 
mouth  of  the  Arkansas  Eiver,  where  he  and  Jolliet  no  longer  doubted 
that  the  Mississippi  terminated  in  the  Gulf  of  Mexico.  The  object  of 
the  expedition  as  ordered  by  the  French  court  was  thus  accomplished, 
and  to  proceed  farther  would  endanger  the  results  of  their  explorations 
by  exposing  them  to  the  liability  of  being  capture<1  by  the  Spaniards  on 
the  Lower  Mississippi.  They,  therefore,  turned  back  and  ascended  the 
Mississippi  to  the  mouth  of  the  Illinois  Kiver,  up  which  stream  they 
proceeded  as  far  as  the  portage  near  the  present  site  of  Chicago,  where 
they  crossed  over  to  the  shore  of  Lake  Michigan,  and  coursed  along  it 
to  the  mission  at  Michilimackinac. 

Captivity  of  and  discoveries  by  Father  Hennepin^  1680-'81. — In  1680-^81 
Father  Hennepin,-  a  Franciscan,  a  member  of  one  of  the  religious  onlers  * 
which  succeecled  the  overthrow  of  the  Jesuits,  descended  the  Illinois 
Biver  to  its  mouth,  and  was  there  made  prisoner  by  the  Dakotas.  They 
carried  him  up  the  Mississippi  above  the  Falls  of  Saint  Anthony,  which 
he  named  after  Saint  Anthony  of  Padua,  and  then  up  the  river  he  named 
Saint  Francis  (since  known  as  Bum  Biver,  from  it  dark  amber-colored 
water),  to  its  source  in  Lake  Issati  (now  named  Mille  Lacs),  where  he 
spent  the  winter.  The  Dakota  traditions  still  make  this  lake  the  ancient 
center  of  their  nation. 

His  rescue  by  Lieutenant  Du  Luth. — At  Lake  Issati  Father  Hennepia 
was  ransomed  by  a  French  officer  named  Du  Luth,  and  returned  with 
him  by  way  of  the  Wisconsin  and  Fox  Biver  route  to  the  French  settle- 
ments.   This  closes  what  I  have  taken  from  the  works  of  Mr.  Shea. 

Early  history  of  Michigan^  by  C.  Lanman, — A  very  good  account  of  the 
early  occupation  of  Wisconsin  is  given  by  Mr.  Charles  Lanman  in  his 
History  of  Michigan,  published  by  E.  B.  Smith  &  Co.^  Detroit,  from 
which  I  take  a  few  general  remarks. 

Condition  of  the  country  at  the  time  of  English  occupation  in  1760. — Ex- 
cept the  noble  aims  of  the  missionaries,  the  only  object  of  the  Frenc\i 
was  to  pursue  the  fur-trade,  which  was  vigorously  carried  on  throa^^ 
every  channel  which  nature  presented.    Such  small  settlements  as  tti^5 
formed  about  the  trading-posts  were  prevented  from  expanding  by  tyr^^' 
nical  restrictions.    Agriculture,  instead  of  being  stimulated,  was     '^ 
pressed  and  the  settlers  were  but  the  servants  of  gigantic  corporatio  ^^^^ 
royal  monopolies,  whose  rule  was  solely  for  their  own  pecuniary  beu^  ^^ 

The  Frenchmen  affiliated  with  the  savages,  married  their  women,  e^^^ 
their  progeny  of  half-breeds  became  the  main  working  force  of  the  ^'^^' 
companies.    Their  villages  were  small  and  confined  to  limited  areas,  ^»oa 
they  developed  a  condition  of  life  which  here  and  there  still  survm  ^'^ 
through  all  the  mutations  of  succeeding  events,  which  have  swept  a^^^/ 
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the  red  roan,  given  rise  to  popalons  cities  of  another  race,  and  reticu- 
lated the  land  with  railways. 

Condition  not  changed  by  the  English  occupation,  which  nominally  ended 
in  1783. — The  victory  of  the  English  over  the  French  at  Quebec  in  1760, 
which  cansed  in  the  same  year  the  capitalation  at  Montreal  and  the 
sarrender  to  the  Engrlish  of  the  control  of  the  whole  region,  efifected 
little  change  there.  The  fur-trade  was  pursued  as  before.  The  Fi'eucb- 
men  and  their  descendants  remained  unmolested. 

Wonderful  changes  wrought  by  tlie  American  Bepwi/ic-r-Even  the  suc- 
cess of  the  American  Revolution,  by  which  the  control  of  a  large  piece 
of  the  fur-bearing  regions  passed  in  1783  to  the  control  of  the  United 
States,  made  but  little  change  in  the  development  of  the  country  till  the 
steady  approach  of  the  pioneer  American  settlers  caused  the  gradual 
extinction  of  the  Indian  titles  to  the  Innd,  and  the  creation  of  territorial 
governments,  which  soon  after  develope<l  into  States.  It  is  almost 
wholly  within  the  last  fifty  years  that  the  marvelous  transformation  of 
our  Northwest  has  been  brought  about,  which  contrasts  so  pleasantly 
with  wbat  existed  before. 

NOTE  BY  JONATHAN  CARVER,  1766. 

The  village  at  Prairie  dn  Chien,  when  visited  by  Jonathan  Carver  in 
1766,  was  estimated  by  him  to  contain  three  hundred  families.  A  rem- 
nant of  this  village,  as  distinct  as  the  aboriginals  from  the  inhabitants 
of  the  American  city,  still  occupies  the  old  village  site. 

BEOOMMENDATIONS  OF  LIEUT.  Z.  M.  PIKE,  UNITED  SITATES  ARMY,  1805. 

In  1805  Lieutenant  Pike,  United  States  Army,  in  a  report  of  an  ex- 
ploration toward  the  source  of  the  Mississippi,  recommended  the  build- 
ing of  a  fort  on  the  high  bluff  on  the  Mississippi  opposite  the  mouth  of 
the  Wisconsin  Uiver,  to  control  the  movements  of  the  Indians  along  it 
and  protect  the  white  settlers. 

REPORT  OF  MAJOR  LONG,  UNITED  STATES  ARMY,  1817   AND  1819. 

The  Wisconsin  River  was  visited  by  Maj.  S.  H.  Long,  United  States 
Topographical  Eugineers,  in  1817,  and  again  in  1823,  and  he  thus  de- 
scribes it : 

''  The  WisoonsiD  River,  from  its  maf^Ditmle  and  importance,  deservefi  a  high  rank 
among  the  tributaries  of  the  MissiMsippi.     When  swollen  by  afrenbet,  it  affoids  an  easy 
navigat  on  for  boats  of  considerable  burden  through  adiitanoe  of  more  than  180  miles. 
Its  cnrrent  is  rapid,  and,  like  the  Mississippi,  it  euibusoms  inunmerable  islands.    In  a 
low  stage  of  water  its  navigation  is  obstructed  by  numerous  shoals  and  sand-banks. 
At  the  distance  from  its  month  above  mentioued"  (too  greac  an  estimate  by  00  miles) 
'<  there  is  a  portage  of  one  mile  and  a  half,  across  a  Hal  meadow,  which  is  occasionally 
subject  to  inundation,  to  a  branch  of  Fox  Kivf  r  of  Green  Bay,  thus  affording  another 
navigable  comroanioation  which  boats  have  been  known  to  pass.    The  valley  of  the 
Wisconsin  is  somewhat  narrower  than  those  of  most  other  rivers  of  this  region,  but  in 
other  respects  is  very  similar  to  them.    The  high  country  here  assumes  a  more  hilly 
and  broken  aspect,  and  the  S(»il  becomes  more  sandy  and  meager."    (See  Long's  Expedi- 
tion to  the  Source  of  the  Saint  Peter's  River,  vol.  2,  chapter  v.) 

:map  op  the  eoutb  by  oapt.  h.  whiting,  fifth  united  states 

infantry,  1819,  with  notes. 

In  1819  the  Fifth  Eegimcnt  of  United  States  Infantry  made  the  voy- 
age from  Fort  Howard,  near  Green  Bay,  to  Prairie  da  Chien,  via  the 
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Fox  and  Wisconsin  Rivers,  and  Capt.  Henry  Whiting,  of  that  regiment, 
prepared  a  map  of  the  route  on  a  scale  of  an  inch  to  4  miles,  with  dq- 
merous  marginal  notes.  From  these  the  following  description  is  com- 
piled : 

Fort  Howard  is  on  the  left  bank  of  the  Lower  Fox  Eiver,  aboat  2 
miles  from  its  month  ;  about  3  miles  above  are  rapids  and  a  mill,  and 
between  these  and  the  fort  was  a  French  settlement,  occupying  both 
banks  of  the  river,  and  numbering  about  sixty  families.  From  the 
rapids  at  the  mills  to  the  Grand  Chute  the  current  is  generally  so  rapid 
as  to  render  a  tow  line  and  setting  poles  necessary,  and  the  boats  are 
for  the  most  part  moved  up  in  that  way.  In  this  space  were  passed, 
first,  the  Little  Kakalin  Rapids,  one-quarter  of  a  mile  in  length,  easily 
surmounted  with  setting-poles  and  oars;  second,  the  Great  Kakalin 
Rapids,  1  mile  in  length,  very  broken  and  violent,  where  the  boats  are 
unloaded,  and  the  baggage  transported  1,000  yards  by  land ;  third.  La 
Petite  Chute,  a  ledge  stretching  across  the  river,  making  a  descent  of 
about  12  inches ;  fourth.  La  Grosse  Roche,  which  makes  a  perpendicular 
fall  of  about  2  feet.  Both  these  two  last  mentioned  are  surmounted 
with  loaded  boats. 

At  La  Grande  Chute  there  is  a  perpendicular  fall  of  about  4  feet  all 
across  the  river,  and  the  boats  have  to  unload  and  the'baggage  is  trans* 
I>orted  500  yards.  Above  the  Grande  Chute  and  below  Lake  Winnebago 
there  are  two  or  three  inconsiderable  rapids  which  are  surmounted  with- 
out much  difficulty  or  delay. 

The  Fox  River  thence  to  the  portage  has  always  a  strong  current  and 
is  often  entirely  overgrown  with  grass  and  wild  rice,  but  presents  no 
other  impediments.  It  winds  through  a  narrow  prairie  bordered  by 
oak-openings  and  undulating  lauds,  generally  of  a  beautiful  appearance, 
but  probably  not  remarkably  rich  in  their  soil,  which,  wherever  the  river 
washes  them,  seems  to  be  a  sandy,  reddish  loam. 

The  portage  between  the  Fox  aud  Wisconsin  Rivers  is  about  2,500 
yards ;  the  road  runs  over  a  marshy  prairie.  There  is  a  Frenchman 
residing  on  the  rising  ground  between  the  rivers.  He  keeps  the  proper 
transportation  for  boats  and  baggage.  * 

The  limestone  bluffs  and  highlands  begin  on  the  Winconsin  about  8 
mil^s  below  the  portage.  Just  above  Prairie  du  Sac  appears  to  be  the 
apex  of  the  highland  of  the  Wisconsin  and  the  head  of  the  great  valley 
through  which  that  river  winds.  The  river  is  full  of  islands,  formed  by 
the  sand-bars,  which  are  constantly  increasing  in  number.  The  general 
depth  of  the  river  is,  at  the  ordinary  height  of  the  water,  4  to  5  feet, 
but  the  sand-bars  often  extend  entirely  across  the  river,  and  have  act 
more  titan  8  or  10  inches  of  water ;  the  sands,  however,  are  quick,  and 
oppose  but  little  resistance. 

From  a  peak  of  the  highlands  near  the  river  (Bogus  Bluffs),  ab<y^ 
500  feet  high,  one  has  a  view  of  the  valley  and  the  highlands  of  the  W")** 
cousin.    The  valley  is  4  and  5  miles  wide,  about  half  covered  \r  ^^ 
wood,  and  apparently  rich.    The  hi^lands  appear  to  be  nearly  paral    ^^^ 
and  eroded  ridges,  cut  transveisely,  presenting  their  broken  section^^^^. 
the  valley,  aud  all  of  them  exhibiting  more  or  less  marked  strata*  ^  ^! 
rocks,  which  wear  the  aspect  of  castles,  towers,  turrets,  &c.,  dilapida       ^^ 
and  desolate.    These  highlands  appear  to  be  the  common  level  of         ^^^ 
country  brokien  into  ridges,  and  covered  with  a  scanty  vegetation. 

CONCLUSION  OF  CHAPTEE. 

The  history  of  the  Wisconsin  and  Fox  River  route  and  the  regio  »^  i^ 
traveraea  continues  to  relate  principally  to  Indian  traders,  milit-^^/ 
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operations,  and  Indian  wars,  down  to  the  close  of  the  Black  Hawk  war, 
about  1832.  It  was  along  the  Wisconsin  that  this  heroic  chief  and  his 
despoiled  followers  attempted  to  escape,  and  near  the  month  of  which 
they  were  all  destroyed,  except  a  few  that  were  granted  quarter. 

Wisconsin  formed  part  of  the  Northwest  Territory  till  the  year  1848, 
when  it  was  admitted  as  a  State  in  the  Union.  Much  prosperity  at- 
tended the  first  settlements  along  the  Wisconsin  Biver  on  account  of 
the  natural  advantages  for  business  which  it  presented.  The  construc- 
tion of  the  railroads  from  Milwaukee  to  La  Crosse  and  from  Madison  to 
Prairie  du  Chien  soon  drew  the  trade  and  inhabitants  away  from  the 
banks  of  the  river.  The  warehouses  and  many  dwellings  were  aban- 
doned and  fell  into  decay.  Long  reaches  of  river  became  the  almost 
undisturbed  homes  of  wild  animals.  The  Indians,  who  had  been  moved 
farther  west  began  to  straggle  back  to  their  old  haunts.  While  we 
were  examining  the  rivers,  the  smoke  of  their  camp-tires  could  frequently 
be  seen,  and  around  them  they  cooked  and  ate  tueir  game  in  primitive 
simplicity.  Their  canoes  were  often  met  by  us.  Almost  every  feature 
of  the  landscape  as  it  was  two  hundred  years  ago  seemed  in  places 
restored,  and  it  required  no  effort  of  the  imagination,  in  the  haze  and 
miifts  of  twilight,  to  picture  to  ourselves  the  canoes  of  Jolliet  and  Mar- 
quette as  they  glided  down  the  stream  on  their  adventurous  voyage  of 
discovery. 


Chapter  IIL 

history  of  the  improvement  of  the  route  along  the  fox  and 
wisconsin  rivers  since  surveys  and  improvements  were  begun; 
progress  of  the  improvements  and  condition  down  to  1870. 

Sarvey  nnder  War  Department,  in  1836,  by  Mr.  Center,  civil  engineer — Survey  ander 
War  Department,  in  1837,  by  Mr.  Pi-ttivfil,  civil  engineer — Bill  for  the  improvement 
of  these  rivers  and  for  a  canal  to  nnite  them,  reported  by  United  States  Senate  com- 
mittee in  1839— Snrvey  of  the  Fox  and  Wisconsin  Rivers,  ander  War  Department,  by 
Captain  Cram,  in  1839-— Report  upon  sarvey  and  estimates  of  Captain  Cram,  made 
by  committee  of  Honse  of  Representatives  in  1846 — Survey  of  Green  Bay.  under  War 
Department,  by  Cant.  W.  G.  Williams,  in  1845 — Lands  granted  to  the  State,  on  its 
admission  into  the  Union,  for  improving  the  navigation  of  the  Wisconsin  and  Fox 
Rivers  and  for  constructing  a  canal  to  unite  them;  act  approved  August  6,  l'^46 — 
Operations  in  1848 ;  report  of  board  of  public  works  for  1848 — List  of  rapids  on 
Lower  Fox  River,  with  the  fall  at  each---Operations  in  1849;  report  of  board  of 
pablic  works  for  1849 — Chaiacter  of  the  WiHCoasin  and  difficulty  of  improving  its 
channel,  stated  by  Alton — Operations  in  1850  ;  report  of  board  of  public  works  for 
1850 — Operations  in  1851 ;  report  of  board  of  pablic  works  for  1851 — Plan  of  improv- 
ing the  Wisconsin  River,  by  Acting  Commissioner  Croswell — Operations  in  1852  ; 
report  of  board  of  pablic  works  for  1852 — Condition  of  the  Wisconsin  River  improve- 
ment and  a  plan  for  continuin^^  the  same,  by  Acting  Commissioner  Richardson — 
Table  of  expenditares  on  the  Wisconsin  River — Expendi tares  made  in  1852— Table 
pf  total  expenditures  to  date — Geological  Survey  of  the  Wisconsin— Progress  of 
Improvement  in  1853 — Surrender  of  the  works  of  improvement,  lands,  &c.,  by  the 
State  to  a  company,  June  1,  1853 — Company  chartered,  with  conditions,  July  6, 
1853— Condition  and  character  of  the  works  in  1854,  by  C.  D.  Westbrook,  jr. — Reser- 
voir on  the  headwaters  of  the  Wisconsin  as  a  means  to  increase  its  low-water  depth, 
BOggcsted  by  Mr.  Westbrook — Expenditures  by  the  company  from  August  20,  1853, 
to  November  15,  1854 — Pkooress  of  the  Fox  and  Wisconsin  River  improve- 
ment SUBSEQUENT  TO  ]8a5-'56 — Additional  lands  granted  to  the  State  by  Con- 
gress— Increased  capacity  of  the  improvement  required  by  the  State — Condition  of 
the  works  January,  1859  ;  report  of  the  chief  engineer  of  the  company,  Mr.  D.  C. 
Jenn^— Condition  of  the  improvement  in  1860 ;  report  of  the  president  of  the  com- 
pany to  A  committee  of  the  State  legislature — Navigation  of  the  Wisconsin  can  be 
improved  by  mnnin^  a  steamboat ;  moni-y  expended  otherwise  would  be  of  no  avail ; 
from  same  report  ot  president  of  company — Expenditares  from  October  3,  18.56, 
to  December  31,  1859— Expenditures  from  beginning  of  improvement  in  1848  to 
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1859 — Operations  in  18G0-'61-'62 ;  report  of  superintendent  of  company — Increased 
capacity  necessary  for  passage  of  fi^nnboate ;  estimated  cost  of,  by  Mr.  Jenn^,  ciril 
engineer,  in  186*.^ — Renewal  of  interkst  in  the  improvement  by  the  UNrrBD 
States — Report  of  Committee  on  Nayal  Afifairs,  Thirty-seventh  Congress,  npon  the 
improvement,  with  estimates  for  an  increase  of  capacity  so  as  to  pass  ganboo^,  1863 
— Company  having  failed  to  perform  its  agreement,  the  works  of  improvement,  land, 
&c.,  were  sold  in  1866 — Green  Bay  and  Mississippi  Canal  Company,  incorporated  b^ 
the  State  Augnst  15, 1866— Examination  and  estimates  ordered  by  Congress— Condi- 
tion of  these  rivers,  improvement:,  &o.,  1866 — Condition  of  the  Lower  Fox  River  im- 
provements in  1866— Condition  of  the  Upper  Fox  River  and  improvement  in  1H76— 
Condition  of  the  Wisconsin  River  in  1866 — Wokks  of  improvrmbnt,  SiX:.,  in  1867— 
WbRKs  of  improvement  in  1868— Works  of  improvement  in  186S> — Concluding 
remarks  to  Chapter  III. 

Survey  under  War  Department  in  1836,  by  Mr.  Center^  C.  E, — On  accoant 
of  the  iucreasin^  ioiportanoe  of  the  Fox  and  Wisconsin  route  of  com- 
munication, a  8urve.y  was  made  under  the  instructions  of  Colonel  Abert, 
chief  of  Topograi)hical  Engineers,  United  States  Army,  in  1836,  at  tht) 
entrance  of  the  Fox  liiver  into  Green  Bay.  This  survey  was  made  by 
Mr.  A.  J.  Center  and  Lieutenant  Rose,  both  of  the  Army,  the  former 
of  whom  made  the  report  after  he  had  resigned  from  the  Army. 
Mr.  Center's  report  was  dated  in  April,  1838,  and  I  believe  it  was  uot 
published.  The  survey  extended  from  Fort  Howard  to  Tail  Point,  a 
distance  of  about  6  miles.  The  map  was  made  on  a  scale  of  8  inches  to 
a  pile. 

Great  interest  was  taken  in  the  improvement  of  this  route  by  the  War 
Department,  as  it  would  facilitate  the  movement  and  supply  of  troops 
operating  to  protect  settlers  against  hostile  Indians. 

Survey  under  War  Department  in  1837  by  Mr.  Pettivalj  C.  E. — In  April, 
1837,  instructions  were  issued  flrom  the  Topographical  Engineer  Bureao 
of  the  War  Department  to  J.  B.  Pettival,  civil  engineer,  to  make  a  sur- 
vey and  examination  of  the  Fox  Eiver,  for  the  purpose  of  determining 
the  best  practical  mode  of  improving  the  navigation.  A  part  of  the 
Upper  Fox  was  meandered  while  so  overflowed  that  the  chain  was 
buoyed  up  by  floats  and  stretched  on  the  surface  of  the  water.  This 
survey  was  so  hurried  that  another  one  was  recommended.  The  report 
was  printed  as  Doc.  No.  102,  House  of  Bepresenta^ives,  War  Depcirt- 
ment,  Twenty-fifth  Congress,  third  session.  Mr.  Pettival's  description 
of,  and  remarks  upon,  the  physical  features  of  the  route  are  very  inter- 
esting, and  will  be  referred  to  by  me  in  treating  of  the  physical  featares. 

Bill  for  the  improvement  of  these  rivers  and  for  a  canal  to  unite  them^ 
&c. — On  February  11,  1839,  the  United  States  Senate  Committee  on 
lioads  and  Canals,  to  which  were  referred  the  memorials  of  the  legisla- 
ture of  the  Territory  of  Wisconsin  (Wisconsin  being  all  that  was  left  of 
the  JSorthwest  Territory  after  Michigan  was  admitted  in  1837)  upon  the 
subject  of  improvement  of  the  navigation  of  certain  rivers  in  Wisconsin, 
reported  a  bill  the  first  section  of  which  provided  **for  the  improvement 
of  the  navigation  of  the  Wisconsin  and  Neenah  (Upper  Fox)  Bivers, 
and  for  their  connection  by  a  canal."    The  report  says : 

The  Wisconsin  mav  be  rendered  nayi^ble  by  the  removal  of  the  timber  from  its 
banks  where  it  overhangs  the  channel,  and  occasionally  contracting  its  wat-ers  by 
closing  the  beads  of  the  sluices  or  shallow  channels  around  the  islands.  *  *  *  Its 
general  width  is  about  a  mile;  these  improvements,  therefore,  will  permit  the  steftm* 
boats  which  navigate  the  Upper  Mississippi  to  ascend  this  river  to  the  Great  Beod 
nearest  to  Lake  Michigan. 

A  grant  of  land  was  recommended  to  supply  fauds  for  this  improve- 
ment. 

1  haveqnoted  in  full  the  method  recommended  for  improving  the  nav- 
igation of  the  Wisconsin  Kiver.    It  has  ever  since  been  regarded  v^i^^ 
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ticalar  favor,  and,  although  it  may  be  made  to  accomplish  a»  much 
^aH  then  pro|>08ed,  it  18  a  work  of  great  difficulty,  if  it  is  not  imprac- 
ble,  to  make  it  meet  the  present  wants  of  a  through  line  of  water- 
isportiition  between  the  lakes  and  the  Up|)er  Misnissippi.  I  shall 
^ially  quote  all  the  plans  proposed  for  improving  the  Wisconsin 
eras  we  reach  them  in  the  following  chronological  history  of  the 
roveraents. 

urvey  of  the  Fox  River^  under  the  War  Department^  by  Captain  Cram, 
839. — The  next  surveys  for  the  purpose  of  improvement  on  the  Fox 

Wisconsin  route  were  conducted  by  and  under  Capt.  T.  J.  Oram, 
ographical  Engineers,  in  1839.    This  report  is  dated  January,  1840, 

forms  Senate  Document  No.  318,  Twenty-sixth  Congress,  first  ses- 
.  Its  title  is  ^'  Report  on  the  further  survey  and  estimate  of  the  cost 
mproving  navigation  of  the  Fox  and  Wisconsin  Rivers,  and  con- 
ing the  same  by  a  navigable  canal  or  water-communication.'' 
eport  upon  survey  and  estimates  of  Captain  Cram,  made  by  the  commit- 
if  House  of  Representatives  in  1845. — This  report  of  Captain  Cram  is 

emltodied  in  the  report  of  the  House  Committee  on  the  Public 
ds,  House  of  Representatives,  No.  551,  Twenty-ninth  Congress,  first 
ion,  dated  April  6,  1846,  which  is  the  one  I  have  consulted.  There 
printed  with  this  report  both  general  and  special  mapsr  He  refers 
lie  opening  of  his  report  to  three  routes  for  communication  by  water 
veeu  the  Mississippi  and  Lake  Michigan,  as  follows : 

a'e  No.  1.  Through  the  valley  of  the  WiRoousin  River  to  the  portage;  tbeDoe  by 
lal  a«rtiB8  tbt*  porrage  into  the  Fox;  thence  down  this  river  to  Greeu  Bay. 
lite  No.  2.  Through  the  valley  of  the  Rock  River,  fr&an.  its  mouth  to  the  head  of 
itaral  oavigatiou  ;  thence  by  canal  into  the  Honthern  extremity  of  Lake  Wtnne- 
;  thence  through  this  lake  and  the  lower  part  of  the  Fox  River  into  Green  Bay. 
ute  No.  3.  Through  the  valley  of  the  Illinois  River,  from  its  month  to  the  head  of 
ivigatioo ;  the  ce  by  means  of  a  canal  along  the  valley  of  the  unnavigable  part 
e  river  to  the  southwestern  part  of  Lake  Michigan. 

tie  general  features  of  route  No.  1  and  the  more  immediate  surveys 
;d  for  are  stated  as  follows  by  Captain  Cram : 

ose  steamers  that  are  in  the  habit  of  navigating  the  Upper  Mississippi,. in  attempt- 
J  ascend  the  Wisconsin  in  times  of  low  water,  meet  with  sand-bars.    These  are 
>Dly  obstructions,  and  they  are  of  a  nature  such  as  to  be  continually  ittiifting  their 
ioos.    The  same  steamers,  however,  which  are  unable  to  ascend  in  lowest  stages  of 
r,  meet  with  no  difficulty  in  ascending  the  Wisconsin  during  spring  and  ta,]\  as 
p  as  the  portage ;  and  there  is  no  doubt  that  steamers  of  sufficient  Umnage  c<mld 
lostiuctea  with  a  dranght  sufficiently  small  to' allow  of  their  passage  up  the 
>Dsin  in  the  present  condition  of  its  8and-bars,  even  in  timen  of  ordinary  low 
r;  and  as  the  m*  st  serious  obstacles  pertaining  to  the  whole  of  route  No.  1  were 
n  to  be  in  the  Fox,  it  was  deemed  best  to  commence  the  survey  npon  the  part  of 
Wisconsin  in  the  vicinity  of  Fort  Winnebago  and  proceed  across  the  portage  into 
ox  and  down  the  same  to  Green  Bay.    In  pursuance  of  this  plan,  not  only  has  a 
*al  reconnaissance  of  the  whole  Fox  been  made,  but  all  places  demanding  improve* 
have  been  surveyed  in  a  manner  necessary  to  esrimate  the  cost  of  improving  the- 
:atiou,  as  required  in  the  act  of  Congress  which  directed  the  survey  and  estimate 
made. 

iptain  Gram,  therefore,  made  surveys  at  the  portage  between  the 
consiu  and  Fox  Kivers;  at  the  Winnebago  Rapids  at  the  outlet  of 
d  Winnebago,  and  at  Grande  Chute,  Little  Chute,  Grand  Kakalin, 
ide  Croche,  Little  Kakalin,  and  Dep^re(the  parts  occupied  by  rapids) 
le  Lower  Fox.  His  proposed  plans  of  improvement  contemplated 
kls  40  feet  width  at  bottom,  55  feet  at  water-line,  and  5  feet  depth., 
lock-chambers  were  to  be  110  feet  by  30  feet.  Dams  were  to  be 
[,  at  tiie  rapids;  and  sharp  elbows,  bar-deposits,  and  trees  were  to 
'eaioved  from  the  Upper  Fox.  The  estimate  of  total  cost  was. 
(,470.18,  divided  up  as  follows : 

H.  Ex.  49 18 
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1.  At  Dep^re,  rtam  and  lock $90,306  79 

2.  At  Little  Kakalin,  dam  and  lock 28,978  84 

3.  Ar.  Rapide  Croche,  dam  and  lock 19,062  29 

4.  At  Grand  Kakalin,  dam  and  locks 107.574  85 

5.  At  Little  Chnte,  dam  and  locks 99,r.93  60 

6.  At  Grande  Chnte,  dam  and  locks 82,382  74 

7.  At  Winnebago  Rapide,  dam  and  lock 23,748  50 

8.  The  portage  between  Fox  and  Wisconsin  Rivers,  canal  and  locks 64,0^  81 

9.  For  lemoving  elbowH,  bar-deposi's,  trees,  &c.y  along  ihe  Upper  Fox 6,230  50 

10.  For  superintendence,  6  per  cent 25, 3jS  18 

Total 448,470  18 

Cflptain  Gram  made  a  comparison  of  the  estimated  coat  of  improving 
the  Lower  Fox  Kiver  with  the  estimated  cost  of  an  independent  canal 
leaving  Lake  Winnebago  at  Clifton  and  striking  the  Lower  Fox  below 
Kapide  Croche.  The  cost  of  this  latter  ))lan  was  estimated  at  three 
times  the  other.  Captain  Gram's  report  gives  a  map  of  this  roate  on  a 
scale  ot  I  inch  to  a  mile. 

The  committee  reported  a  bill  to  grant — 

The  alternate  sect  ions  for  only  2  miles  on  each  side  of  the  route,  which  is  estimated 
to  be  HufiBcient  for  the  completion  of  the  work. 

It  will  be  ^een  from  the  above  that  Captain  Cram  made  no  surveys  of 
the  WiKconsin  River,  nor  any  estimate  for  its  improvement.  That  the 
natural  navigation  was  greatly  overvalued  is  shown  by  the  little  use 
made  of  it  after  the  route  along  the  Fox  River  was  subsequently  opeiinl, 
which  latter  failed  mainly  of  its  utility  from  the  inadequacy  of  the  Wis- 
consin River  for  navigation.  Indeed,  this  navigation  was  so  little  val- 
ued that  no  serious  opposition  was  raised  to  the  bridging  of  the  river  by 
the  Milwaukee  and  Prairie  du  Chien  Railroad  in  such  a  way  as  to  com- 
pletely prevent  it  being  used  by  steamboats  in  low  stages. 

Survey  of  Green  Bay  under  War  Department,  by  Capt.  W.  G,  WiUiams^ 
in  1845. — In  1845  a  survey  of  Green  Bay  was  made  by  Capt.  W.  G.  Wili- 
fams,  Topographical  Engineers,  U.  S.  A.,  the  map  of  which  was  pub- 
lished as  II.  Ex.  Doc.  (War  Department)  No.  170,  Twenty-ninth  Con- 
gress, first  session,  on  a  scale  of  2  miles  to  1  inch. 

Land  ft  granted  to  the  State  on  its  admission  to  the  Union,  &c, — The  report 
of  the  House  committee  last  referred  to,  made  April  6,  1846,  recom- 
mending a  grant  of  lands,  was  in  accordance  with  the  report  of  tbe 
♦Senate  Committee  on  Public  Lands  on  the  same  subject,  dated  January 
^,  1844.  An  act  accordingly  was  passed,  and  approved  August  8, 1846, 
which  is  as  .follows  : 

Be  a  evaded  hy  the  Senate  and  House ,  <f*c.,  That  there  be,  and  hereby  is,  granted  to  the 
StAte  of  Wiscuusin,  on  tbe  admiHsion  of  Riicb  State  into  the  Union/for  tl>e  pnrpose  of 
improving  the  navigation  of  the  Fox  anH  Wisconsin  Rivera,  in  the  Territory  ot  Wiscon- 
sin, and  of  oonKtincting  a  canal  to  unite  the  said  rivere  at  or  near  Porta;ifre,  a  qnaotity 
of  lard  t  qnal  to  one-half  of  three  sec  tiona  in  width  on  each  side  of  the  said  Fox  River, 
xind  the  lakes  through  which  it  passes,  from  its  mouth  to  the  point  where  the  Portage 
Canal  shall  enter  the  ^ame,  and  on  each  side  of  caid  canal,  from  one-  stream  to, the 
other,  reserving  the  alternate  sections  to  the  Unitfd  States,  to  be  selected  under  the 
■direction  of  the  governor  of  the  State,  and  such  selection  to  be  approve<I  by  the  Presi- 
<lent  of  the  United  States.  The  said  river,  when  improved,  and  the  said  canal,  wh«-D 
tinished,  shall  be,  and  forever  remain,  a  public  highway  for  tbe  use  of  the  govenimentt 
fiee  from  any  toll  or  other  charge  whatever  for  the  transportation  of  the  mails,  or  for 
«ny  property  of  the  United  States,  or  petsons  in  their  service  passing  upon  or  along 
the  same :  Provided,  That  said  alternate  sections  reserved  to  the  United  States  shall  no' 
be  sold  at  a  less  rate  than  |*2.50  the  acre:  Provided  aho^  That  no  pre-emption  claim  to 
the  land  so  reserved  shall  give  tbe  occupant,  or  any  other  person  claiming  thnmgh  or 
under  him,  a  right  to  sell  lands  at  any  price  less  tlian  the  price  fixed  in  this  act,  at  the 
time  of  the  settlement  on  said  lands. 

8ec.  2.  And  be  it  further  enacted,  That  as  soon  aa  the  Territory  of  Wisconsin  shall  be 
Bdwitted  as  a  State  into  the  Union,  all  the  lauds  granted  her  shall  be  and  becouje  the 
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rty  of  said  State,  for  the  pnrpnse  contemplated  in  this  act,  and  no  other:  Pro- 

That  the  le|pr>latare  of  said  State  shall  agree  to  accept  said  grant  upon  the 

I  specified  in  thin  act,  and  shall  have  the  power  to  Hx  the  price  at  which  said 

shall  be  sold,  not  less  than  one  dollar  and  twenty-five  cent8  the  acre,  and  to 

;  snch  kind  and  plan  of  improvement  on  said  route  as  the  said  legislature  shall 

time  to  time  determine  for  the  best  interest  of  the  State :  Provided  also.  That  the 

hereby  granted  shall  not  be  conveyed  or  disposed  of  by  said  Stat«,  except  as  said 

ivemeut  shuU  progress.    That  is,  the  said  State  may  sell  so  much  uf  ttaid  lauds  iis 

produce  the  sum  of  twenty  thousand  dollars,  and  theu  the  sales  shall  cease  until 

9vernor  of  said  State  shall  certify  to  the  President  of  the  United  Stat^^s  that  one- 

)f  said  snm  has  been  expended  npon  said  improvements,  when  the  said  State  may 

nd  dispose  of  a  quantity  of  said  lands  sufficient  to  reimburse  the  amount  ex- 

$d,  and  the  fact  ot  such  expenditure  shall  be  certified  in  the  manner  herein  men- 

1. 

;.  3.  And  he  it  further  enacted,  That  the  paid  improvement  shall  be  commenced 
n  three  years  after  the  said  State  shall  be  admitted  into  the  Union,  and  completed 
n  twenty  years,  or  the  United  States  shall  be  entitled  to  reotiive  the  amouut  for 
1  any  of  said  lands  may  have  been  sold  by  the  said  State,  provided  that  the  title 
rchase  under  the  sales  made  by  the  State  iu  pursuance  of  this  act  shall  be  valid. 

le  State  of  Wisconsin  accepted  the  above  grant  with  its  provisions 
ct  ot  its  legislatare,  approved  Jnne  29, 1 848.  Another  act,  approved 
Qst  8, 1848,  containing  47  sections,  provided  for  the  conduct  of  the 
'ovement,  from  which  the  following:  is  extracted : 
action  1  provides  that  the  construction  of  the  improvements  con- 
ilated  by  the  act  of  Congress,  •  •  •  and  the  superintendence 
repair  thereof  after  completion,  shall  be  under  the  direction  and 
rol  of  a  "  board  of  public  works.'^ 
ction  5  provides  that — 

Q  said  commissioners  shall  first  commence  the  construction  of  the  canal,  and  after 
;anal  is  finished,  the  improvement  of  the  Wisconsin  and  Fox  Rivers  shall  be  com- 
ed,  beginning  at  both  ends  of  the  canal  down  ea';h  stream,  so  as  to  make  said 
nis  navigable  as  the  improvements  progress,  with  the  exception  of  the  improve- 

of  the  several  rapids  on  Fox  River  below  Lake  Winnebago,  which  may  b«  com- 
ed  at  any  time  said  commissioners  may  think  proper.  After  the  construction  of 
inal  the  net  proceeds  of  one-sixth  of  the  sales  of  the  grant  of  land  is  hereby  set 

for  the  improvement  of  the  Wisconsin  River,  and  five-sixths  of  said  proceeds  to 
nprovement  of  the  Fox  River:  Provided,  That  no  more  than  ten  thousand  dol- 
hall  be  expended  in  improving  the  navigation  of  the  Fox  River  from  the  said 

to  Lake  Winnebago,  until  further  action  of  the  legislature  of  the  State,  or  uutil 
lid  river  shall  Ji)e  made  navigable  to  Green  Bay. 

;.  15.  In  the  construction  of  such  improvements  the  said  board  shall  have  power 
ter  on,  take  possession  of,  and  use  all  lands,  waters,  and  materials,  the  appropria- 
>f  which  for  the  use  of  such  works  of  improvement  shall,  iu  their  judgment,  be 
sary. 

;.  16.  When  any  lands,  waters,  or  materials,  appropriated  by  the  board  for  the 
f  said  improvement,  shall  belong  to  the  State,  such  lands  waters,  or  materials,  and 
ich  of  the  adjoiuing  lands  as  may  be  valuable  for  hydraulic  or  commercial  pur- 
,  shall  be  absolutely  reserved  to  tlie  State,  and  whenever  a  water-pow«r  shall  be 
bd  by  reason  of  any  dam  erected  or  other  improvements  matle  on  any  of  said 
\f  snch  water-power  shall  belong  to  the  State,  subject  to  future  legislation. 

•etions  17, 18,  19, 20,  and  21  make  provisions  for  conipensatin<]r  par- 
from  whom  any  property  is  taken  under  authority  specified  iu  sec- 
15. 

;.  22.  As  soon  as  any  portion  of  said  improvements  shall  be  completed,  so  as  to 
&  of  use,  the  board  shall  make  rules  and  legulations  from  time  to  time  iu  respect 
)  passage  of  boats,  rafts,  and  other  floats  through  the  canal  and  locks,  and  all 
)TS  connected  with  the  navigation  thereof,  and  impose  such  forfeitures  for  the 
h  of  any  such  regulations  as  may  be  deemed  reasonable  by  them. 

le  foregoing  extracts  from  this  act  of  the  Wisconsin  legislature  con- 
all  there  is  in  it  affecting  considerations  of  engineering  and  naviga- 
There  is  nothing  in  the  act  fixing  upon  the  dimensions  of  the 
1  and  locks. 
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Operations  in  1848 — Report  of  board  of  public  works  for  1848.— The 
first  board  of  pablic  works  appointed  by  the  legislature  of  Wiseoiisio 
coDsisted  of  James  B.  Estes,  Albert  S.  Story,  John  A.  Bingham,  Curtis 
Eeed,  and  H.  L.  Dousman.  They  appointed  C.  B.  Alton  the  chief  eugi- 
neer.  The  annual  report  of  operations  in  1848  was  dated  January  19, 
1849.  Their  operations  consisted  in  making  surveys  and  plans  of  im- 
provement on  the  Fox  Biver  and  of  the  canal  at  "  Portage,^  and  the 
expenditures  were  $1,631.81.  In  the  plan  of  improvement  they  adopted 
they  decreased  the  depth  proposed  by  Captain  Oram  from  5  feet  to  4 
feet  at  low  water,  and  enlarged  the  dimensions  of  the  locks  from  110 
feet  by  30  feet  to  125  feet  by  30  feet. 

Captain  Cram,  in  bis  measurements  of  the  fall  on  the  rapids  of  the 
Lower  Fox  necessary  to  be  overcome  by  dams  and  locks,  was  consider- 
ably under  the  mark,  and  he  does  not  enumerate  among  the  list  of  rap- 
ids the  Cedar  Bapid  just  above  Little  Chute,  or  else  includes  them  both 
in  one.  For  convenience  of  reference  in  the  report  of  operations  fol- 
lowing, I  will  give  now  a  correct  list  of  the  several  rapids,  with  their 
distance  apart  and  the  fall  at  each,  as  it  was  ascertained  at  the  time  of 
the  examination  made  by  Major  8uter,  in  1866.  It  is  as  well  to  note 
here  that  the  map  published  with  our  report  gives  two  locations  of 
Bapide  Croche ;  the  upper  one  is  the  location  of  the  dam,  the  other  is  a 
mistake. 

List  of  rapids  on  Lower  Fox  Bicer,  with  amount  of  fall  and  distances  apart  hettceen  head 

of  each. 


Ifame. 


DepdrA 

Little  KankADa  (or  Kakalin) 

Kapide  Croche 

Grand  Kaukana 

Little  Chute 

Cedar  Ranid 

Gi-and  Chate  

WiUoebaKO  Kapid ....  

Green  Bay  to  Lake  Winpebago 
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During  our  reconnaissances  of  the  route  in  1866  we  were  permitted 
by  the  canal  company  to  make  tracings  of  the  diagrams  of  all  the  im- 
]>rovements  up  to  that  date.  These  were  fi'ed  in  the  engineer  head- 
quarters at  Washington,  with  the  report,  dated  January  21,  1867,  and 
can  there  be  referred  to. 

Operations  in  1849 — Report  of  board  of  public  urorJcs  for  1849.— The 
second  annual  report  of  the  board  of  public  works  is  dated  January  21, 
1850.  Contracts  were  made  for  guard  and  lift  locks  and  the  two  sec- 
tions of  canal  at  Portage;  for  improving  both  channels  at  Winnebago 
liapids ;  for  improving  both  sides  of  the  river  at  Grand  Chute  ;  for  ito* 
proving  the  east  side  of  the  river  at  Kapide  Croche ;  and  for  improve- 
ment of  west  side  of  river  at  Dep^re.  The  improvements  at  Depere 
were  con tntcted  for  at  the  nominal  sum  of  $1.  Those  at  Winnebafjo 
Bapids  and  the  Grand  Chute  were  not  begun  this  year.  Fair  progress 
was  made  at  the  other  points.  A  steam-dredge  was  also  built,  at  a  cost 
ot  $12,000,  and  set  to  work  removing  bars  in  the  Big  Bend  at  and 
below  Mechan  Creek,  and  cutting  a  new  outlet  to  the  lake  (Lake  Puck- 
a  way). 
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Character  of  the  Wisconsin  and  difficulty  of  improving  its  cluinnel^  &c. — 
An  examination  of  the  Wisconsin  Kiver  below  Portage  was  made  in 
1849  by  the  chief  engineer,  Mr.  Alton.  (His  full  report  is  given  in  the 
assembly  jonrual  for  1850,  p.  571.)  The  following  from  this  report  is 
interesting,  and  shows  views  held  in  regard  to  the  Wisconsin  River 
which  ruled  at  this  period  in  the  progress  of  the  improvements.  At  the 
time  of  the  examination,  the  river  being  at  an  ^<  extremely  low  stage,  a 
channel  having  not  less  th^in  2^  feet  could  be  traced  the  entire  distance 
from  '  Portage '  to  the  mouth."    He  further  says : 

The  general  cbaraoter  of  the  stream  is  each  that  jt  wonld  be  extremely  difficult, 
if  not  impossible,  to  make  any  improvement  in  the  channel  by  the  ordinary  method. 
Thecnrrent  is  aniformly  strong,  ranmnj;  at  the  rate  of  3  or  4  miles  an  hoar,  freqnently 
divided  into  several  channt-ls  or  sloughs  interspersed  with  numerous  saud-bars,  and, 
to  one  entirely  onaoquainied  with  it,  it  would  seem  to  present  insoperable  obstacles 
to  navigation. 

Mr.  Alton  thought  the  overhanging  trees  the  greatest  obstacle  in  the 
wa3*  of  light-draught  boats,  and  recommended  that  they  should  be  cut 
away  and  a  few  snags  removed.  He  also  thought  the  steam  dredge  boat 
should  be  set  to  work  to  cut  an  entire  new  channel  from  alK)ut  half  a 
mile  below  "the  lower  ferry"  (probably  Bridgeport)  to  the  Mississippi, 
following  a  line  of  sloughs  or  pond-holes,  as  exhibited  on  a  map  accom- 
panying the  report,  and  that  one  of  the  present  channels  ot  the  Wiscon- 
sin should  be  closed  up.    He  estimated  the  entire  cost  of  this  at  $6,000. 

The  total  expenditures  in  1849  were  as  follows: 

Pepfere,  valve-gear - ^ $411  86 

RaiiideCroche 6,949  62 

Upper  Fox,  steam-dredge,  $12,000 ;  opeteting.  $1,463.80 13, 463  t^O 

Portage,  canal  and  locks 13,447  19 

Wisconsin  River  (probably  for  examining) 3^)3  52 

Engineers 6,120  97 

Printing 544  85 

Contingent 3,972  82 

45,244  63 

Operations  in  1850— Beport  of  hoard  of  public  tcorks  for  1850. — The 
tiiird  annual  report  of  the  board  of  public  works  of  the  operations  dur- 
ing 1850,  date^l  January  1,  1851,  gives  the  following  information : 

The  lock  at  Dep^re  was  completed  and  opened  for  the  passage  of  boats 
early  in  the  summer,  but  the  miter-sill  was  found  to  be  2  feet  too  high, 
aied  must  be  lowered  that  much.  Some  rocks  were  removed  from  the 
channel  between  Dep6re  and  Kapide  Uroche. 

At  Kai>ide  Croche  the  lock  and  secti  )n  of  canal  were  completed  at  an 
expense  considerably  greater  than  the  first  estimate.  The  lock  had  to 
be  sunk  a  foot  lower  and  the  section  of  canal  maile  1,(MK)  feet  longer. 
A  serious  breach  in  the  dam  at  this  place  occurred  in  April. 

At  the  rapids  of  Grand  Kaukana  and  Little  Chute  arrangements  for 
doing  the  work,  though  nearly  consummated,  failed. 

At  Cedar  Eapids  the  dam  was  completed  and  considerable  portion  of 
the  lock-pit  excavated. 

At  the  Grand  Chute  the  work  progressed  rapidly,  till  want  of  funds 
compelled  a  suspension. 

At  Winnebago  Rapids  the  dam  was  completed  and  about  two-thirds 
of  the  canal  excavated. 

The  Upper  Fox  River  was  remarkably  low.  The  dredge  was  employed 
deepening  the  channel  at  the  outlet  of  Lake  Puckaway  and  between  this 
lake  and  Buffalo  Lake;  also  in  cutting  a  new  channel  at  the  entrance 
into  Buffalo  Lake,  and  in  cutting  off  a  large  bend  near  the  junction  of 
the  ^eeuah  so  as  to  shorten  distance  and  avoid  Mud  Lake. 
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On  tbe  WiscoDsia  liiver  some  portiou  of  the  overhaDging  trees  that 
interfered  with  the  navigable  channel  wan  cut  down  and  removed  last 
winter.  A  crane-scow  for  the  removal  of  snags  and  to  aflbrd  facilities 
for  the  cutting  and  removal  of  such  trees  as  may  still  interfere  with  the 
navigation  was  constructed  in  the  autumn. 

The  following-named  expenditures  were  made  in  1850 : 

At  Dep^refor  freight $10  00 

For  removing  rocks  between  Dep^re  and  Rapide  Croche ^{38  16 

At  Rapide  Croche  to  contractor 13,222  43 

At  Cedar  Rapids  to  contractorn 7,549  ^ 

At  Grand  Chute  to  contractors. 4 4,656  5^ 

In  dredging  on  Upx>er  Fox  and  repairs  to  dredge^boat 4, 728  97 

On  Portage,  canal  and  locks 21,031  58 

On  Wisconsin  River,  pay  of  men  and  supplies,  chopping  wood. ..  $1, 180  17 

On  Wisconsin  River,  for  surveying 26  00 

On  Wisconsin  River,  for  scow  and  machinery 799  00 

2,005  17 

For  stationery,  printing,  pay  of  commissioners,  engineers,  &Ai 5, 506  49 

59,04ti71 

The  commissioners^  at  the  close  of  their  report,  say : 

There  is  a  deficiency  of  about  170,000  acres  in  the  grant  of  land  for  the  improve- 
ment. 

Operations  of  1851 — Report  of  hoard  of  public  works  for  1851. — The 
fourth  annual  report  of  the  board  of  public  works  of  the  work  done  ia 
1851,  dated  January  2, 1852,  gives  the  following  information:  The  op- 
erations in  1851  were  carried  on  under  a  new  board,  consisting  of  Caleb 
Croswell,  David  M.  Lay,  and  Timothy  Burns.  Mr.  Croswell  had  the 
supervision  of  the  operations  of  the  dredge-boat;  Mr.  Alton,  the  former 
chief  engineer,  resigned,  and  Mr.  J.  Kip  Anderson,  who  had  been  as- 
sistant engineer,  was  appointed  in  his  place.  Mr.  J.  E.  Day  was  ap- 
pointed consulting  engineer,  ^^ a  gentleman,'' says  the  report  of  the  board, 
^'  whose  labors  for  the  past  six  years  on  tbe  Youghiogheny  and  Mouon- 
gahela  Rivers  made  the  selection  appropriate  and  acceptable."  In  all 
the  new  contracts  made  this  year  the  original  plan  of  the  locks  was  so 
changed  as  to  make  those  to  be  built  hereafter  160  by  35,  with  5  feet 
depth  on  the  miter  sills.  The  contract  for  the  work  at  the  Grand  Kaa- 
kaiia  and  Little  Chute  provided  for  payment  being  made  in  scrip. 

At  Dep^re,  the  lowering  t)f  the  old  lock  2  feet  was  completed  in  May. 

At  Rapide  Croche,  the  old  dam  was  of  brush,  and  a  breach  occurred 
n  it  in  the  spring  of  1850.  It  was  entirely  unsuited  to  the  location.  It 
was  decided  to  replace  it  with  a  spar-dam.  The  work  was  commenced 
and  was  well  under  way ;  the  crib-work  having  been  carried  across  the 
river,  tbe  abutment  on  the  east  side  finished,  and  a  nnmber  of  spars  in 
their  places.  The  probable  expense  of  repairs  at  this  point  is  estimated 
at  $7,494.45. 

At  Great  Kaukana  Rapids — 

A  large  portion  of  the  canal  was  excavated,  the  protection-wall  on  the  upper  aection 
more  than  one-halt' tininhed,  and  the  upper  lock-pit  ready  to  receive  the  walls  uf  the 
lock.  From  the  lock-pits  the  earth  was  removed,  and  the  excavation  of  tlie  rock  wfts 
to  be  carried  on  during  the  winter. 

At  the  Little  Chute— 

But  little  has  been  done  beyond  grubbing  and  clearing  of  the  line  and  the  delivery 
of  materials. 


At  the  Cedar  Rapidi 

The  dam  and  section  of  the  canal,  as  well  as  the  excavation  of  the  lock-pit,  are  com- 
pleted, tbe  only  work  remaining  to  be  performed  being  tbe  buildinic^^f  the  Jock,  for 
wnich  the  timber,  plank,  and  iron  have  been  prepared  and  the  stone  excavated. 
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The  plan  ^'  having  been  changed  "  from  a  timber  to  a  composite  lock 
of  the  enlarged  size,  ^'  the  coat  ot  the  work  will  much  exceed  the  original 
efitimate."     Work  delayed  for  want  of  funds. 

At  the  Grand  Chute  the  contractors  were  embarrassed  in  their  work 
by  the  difficulty  of  negotiating  the  warrants  with  which  they  were  paid. 
Yet,  '^  the  improvement  has  progressed  rapidly."  ^^  The  timber  and  other 
materials  for  the  dam  and  locks  are  delivered."  At  the  Winnebago 
Kapids,  since  the  last  report,  very  little  additional  work  has  been  done. 

On  the  Upper  Fox  River — 

During  the  past  season  the  dredge  has  been  in  active  operation  on  this  stream,  bavd 
ing  performed  mach  more  service  than  in  any  previous  year.  The  earth  «'Xcavater 
amounted  to  145,440  cubic  yards ;  boat  at  work,  170  days  ;  average  t^  cubic  yards  pe- 
day ;  maximum  work  during  long  days  was  1,768  cubic  yards  per  day. 

The  Portage  Canal  and  locks  were  finished  and  accepted.  A  breach, 
however,  occurred  on  the  28th  of  September. 

During  the  prevalence  of  a  flood,  ne^er  before  equaled  in  extent  at  that  season 
of  the  year,  the  portage  between  the  Fox  and  Wisconsin  Rivers  became  so  over- 
flowed that  the  water  from  the  last-mentioned  stream  broke  through  the  canal-bank  a 
short  distaiiCe  from  the  guard-lock,  washing  away  at  that  point  from  12  to  15  I'ods  of 
the  embankment. 

A  breach  of  about  the  same  extent  occurred  near  the  other  end  of  the 
canail.  There  was  a  third  breach,  of  limited  extent  compared  with  the 
others.    The  report  says: 

The  entire  cost  of  these  repairs,  so  elaborately  descanted  upon  in  particular  quar- 
ters soon  after  the  disaster,  does  not  exceed  the  sum  of  ;$700  ;  and  a  permauent  bar- 
rier is  now  in  course  of  construction  to  provide  against  such  au  occurrence  in  the 
fatnre. 

This  report  contains  the  regulations  and  rates  of  toll  adopted  for  the 
route,  and  these  were  kept  in  force  by  the  law  transferring  the  works  to 
a  conii)any  in  1853. 

Plan  of  improving  the  Wisconsin  by  Acting  Commissioner  CroswelL — The 
following  plan  of  improving  the  navigation  of  the  Wisconsin  Kiver  be- 
low Portage  is  proposed  in  the  repoia  of  Mr.  Oroswell,  acting  commis- 
sioner for  improving  the  Wisconsin  liiver,  this  year: 

I  trust  I  may  be  allowed  respectfully  to  allude  to  the  present  navigable  condition  of 
the  Wihconsin  River  below  Portage.  On  that  poiut,  much  neglected  as  it  has  been, 
but  little  has  hitherto  been  said,  aud  much  less  accomplished,  by  way  of  improvement. 
The  opinion  has  been  indulged,  aud,  in  my  humble.judgment,  too  readily  so,  that  very 
lirtie,  if  anything,  can  be  done  to  aid  the  navigation  of  that  stream  between  Fort 
Winnebago  and  the  Mississippi.  According  to  a  former  report,  the  principal  obstacles 
to  its  improvement  were  found  at  the  different  points  on  the  rivur  where  the  stream 
i«  widest.  At  such  places  the  depth  of  water  is  necessarily  less  than  in  the  narrower 
portions,  where  the  current  is  more  rapid.  From  such  observations  as  my  position  in 
the  board  for  the  past  two  years  has  enabled  me  to  make,  aud  from  the  experieiic»i  of 
thoMe  most  familiar  with  the  obstructions  of  the  stream,  the  opinion  has  been  forced 
upon  me  that  if  the  whole  volume  uf  water  at  the  head  of  these  flats  was  turned  to 
one  of  the  shores,  all  the  main  difficulties  in  the  way  of  the  successful  navigation  of 
the  WitsconHin  would  at  once  be  overcome.  This,  in  my  humble  apprehension,  could 
be  easily  effected  by  driving  piles  from  the  opposite  shore  as  far  into  the  stream  as  lb 
might  bo  deemed  best  to  obstruct  it,  aud  by  sinking  a  pier  at  the  termination  to  pre- 
vent the  current  from  washing  away  the  work,  gainst  th«-se  piles  trees  should  De 
placed  in  such  manner  as  to  cause  the  sand  to  bank  aud  form  a  dam.  This  dam  would 
naturally  turn  the  water  to  the  narrow  chanuel,  and  increase  the  velocity  of  the  water 
to  such  an  extent  as  to  create  a  channel  through  the  flat,  and  yet  not  be  sufllciently 
strong  to  prove  of  any  hinderance  to  steamboat  navigation.  •  At  proper  points,  where 
thfse  dams  might  occur,  a  convenient  crossing  could  be  established;  and  were  wing- 
dams  of  this  description  to  be  thrown  out  at  convenient  intervals  between  Fort  Win- 
nebago and  the  MissisMppi  River,  there  would  seem  to  my  mind  no  apparent  obstacle 
in  the  way  of  the  largest  steam-vessels  piissing  with  ease  up  and  down  the  stream 
auring  the  entire  season  of  navigation. 

This  annual  report  also  contained  the  report  of  an  examination  of  the 
Wisconsin  Eiver  from  Portage  up  to  Beaulieux  EapidS)  mad^  b^'  ^\V\&\\:w 


280  NAVIGATION   OF   THE   MISSISSIPPI   RIVEB. 

L.  Dewitt,  civil  engineer,  during  1851.    He  sabmitted  an  estimate  of 
$t32,2G4.36  for  improving  this  portion  of  the  river. 
The  following  expenditures  were  made  in  1851 : 

Dep^re $928  96 

RapideCroche 1,284  03 

Grand  Kaukana '. 915  83 

Grand  Kankana  and 'Little  Gbnte,  scrip  issued* 26,000  00 

Cedar  Rapids 8,8*93 

Grand  Chute 4,819  85 

Upper  Fox,  dredging,  &c 6,300  77 

Portage  Canal 12,047  96 

Survey  of  Wisconsin  above  Portage 1,275  54 

Contingent  fund,  pay  of  commissioners,  &o...... 6,828  66 

69, 290  52 

Operations  in  1852 — Report  of  hoard  of  public  works  for  1852. — ^The 
fifth  annaal  report  of  the  board  of  public  works  of  the  work  done  iii 

1852,  dated  January  1,  1853,  ia  signed  by  Peter  H.  Frame,  William 
Eichardaon,  and  Andrew  Proudfit.  The  pamphlet  contains  the  reports 
of  the  chief  engineer,  of  Mr.  Richardson,  acting  commissioner  for  the 
improvement  of  the  Wisconsin  River,  and  Mr.  Prame,  the  commissioner 
in  charge  of  the  dredge-boat.  The  purpose  of  the  improvement  is  con- 
sidered in  this  report,  and  its  condition  and  future  prospects  discussed. 

At  Dep^re  work  was  continued  on  the  building  of  the  lock,  and  rocks 
removed  from  the  channel  between  it  and  Rapide  Oroche. 

At  Rapide  Croche,  a  portion  of  the  west  dam  having  been  carried 
away,  an  unsuccessful  attempt,  costing  $2,732.28,  was  made  to  repair  it. 
It  was  finally  replaced  by  a  spar-dam,  bolted  to  the  rock  bottom. 

At  Little  Kankana  Rapids  it  was  found  that  a  dam  and  lock  were 
necessary,  and  a  plan  was  prepared  for  making  them,  the  estimated  ex- 
pense being  $17,922.92. 

At  the  Grand  Kankana  the  work  was  nearly  completed.  At  Little 
Chute  the  work  was  carried  on  vigorously. 

At  Cedar  Rapids  the  work  was  nearly  completed. 

At  Grand  Chute  the  work  was  carried  on  vigorously. 

On  the  Upper  Fox  River  dredging  was  continued. 

At  the  Portage  Canal  the  right  to  use  the  water-power  at  the  liftlock 
was  leased  for  a  term  of  thirty  years,  at  $275  per  year. 

Condition  of  the  Wisconsin  River  improvement,  &c. — I  copy  here  the 
report  of  Acting  Commissioner  William  Richardson,  dated  January  1, 

1853,  as  it  gives  an  authentic  and  complete  account  of  all  that  had  been 
done  up  to  this  time  on  this  part  of  the  improvement : 

I  deem  it  my  duty  to  make,  at  this  time,  a  brief  statement  of  the  plan,  progrem' 
&c.,  of  the  works  of  improvement  on  the  Wisconsin  River,  whicb  I  have  bad  the  honor 
to  diruct  as  acting  commissioner  on  said  river.  The  act  of  onr  State  legislature  of  the 
8tb  of  Angunt,  1818,  ^et  apart  onn-sixtb  of  the  net  proceeds  of  the  lands  granted  hy 
Congress  to  aid  iu  the  improvement  of  the  Fox  and  Wisconsin  Rivers,  and  to  connect 
the  same  by  a  canal  (after  the  construction  of  the  canal)  for  the  improvement  of  The 
Wisconsin  River,  which  act  I  conceive  to  be  yet  in  force.  The  acts  of  April  14  and  19, 
1852,  provide  for  the  same  thing,  and  make  it  obligatory  on  the  board  of  public  works 
to  commence  the  improvement  of  said  river  the  present  season,  and  to  complete  the 
same,  as  soon  as  practicable,  noon  the  plans  submitted  by  the  chief  enginner  in  biB 
report  for  the  year  1849,  or  in  jsome  otner  manner  as  best  calculated  to  open  a  channel 
through  the  several  flat6  on  said  river.  The  law  making  it  thus  obligatory  on  the 
board  to  commence  this  work  the  present  season,  I  took  the  earliest  opportunity  (a^*' 
my  appointment  upon  that  part  of  the  improvement)  to  examine  the  stream,  and  de' 
termine,  if  possible,  a  practicable  mode  of  improvement.    I  made  an  excursion  on  the 

*  Note. — In  the  consolidated  table  given  farther  on,  beii  g  unable  to  proportion  thi»    • 
from  the  reports,  I  divided  it  equally  between  the  two. 

0.  K.  w. 
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rfver,  from  the  Portage  Canal  to  ite  inoatb,  for  the  pnrpose  of  ascertaining  the  canse 
of  the  deposits  of  sand  in  particnlar  localitieB,  believing  a  thorough  knowledge  of  tbig 
oanse  necessary  to  a  Hncce-tsful  iraprovaiDtSiit  of  sa  d  riv<)r.  Bv^  repeat  'd  obiei'^atioos 
npon  the  stream  in  a  low  stage  of  water,  I  became  satisHt^  that  the  plan  submitted  in 
the  engineer's  report  above  referred  to  was  the  proper  plan,  and  that  brush,  earth, 
gravely  and  stone  wern  the  proper  m  iterials  to  be  used  in  the  construction  of  the  dams. 

I  am  pleased  to  have  it  in  my  power  to  state,  in  this  connection,  that  at  least  one  of 
yonr  honorable  body,  Chief  Engineer  Mr.  J.  Kip  Anderson,  and  Assistant  Engineer  Mr. 
S.  G.  Callashan  (after  accompanying  m»^  in  a  small  row-boat  from  the  Portage  to  the 
month  of  tne  stream)  fully  concurred  with  me  in  opinion  upon  this  subject.  The  lack 
of  funds  applicable  to  this  work  I  deem  a  sufficient  apology  for  not  commencing  earlier 
in  the  season.  I  had  the  work  commenced  within  two  days  afler  the  tirst  advertise- 
ment of  lands,  from  the  sales  of  which  we  were  entitled  to  moneys  t-o  pay  on  said  works. 
The  character  of  the  work  is  such  that  I  df^emed  it  impracticable  to  let  the  same  by 
contract;  consequently  I  selected  good,  efficient  men  as  snperintendents,  and  hired 
men  by  the  day  to  do  the  work.  I  commenced  at  the  Portasjce  Canal  and  have  proceeded 
down  the  river,  as  per  act  of  the  legislature  of  August  8, 1848.  I  have  had  seven  dams 
erect-ed,  and  two  now  in  course  of  erection.  Tbe  aggregate*)  length  in  linear  feet  of  the 
nine  dam'6  is  4,205,  and  constructed  at  a  cost  of  about  $11,000.  In  putting  a  dam  across 
a  branch  of  the  river,  where  a  connection  could  be  niadta  with  an  island.  I  have  gen- 
erally located  the  dam  some  distance  from  the  head  of  the  island,  for  the  following 
reasons  :  first,  the  dam  thus  located  is  not  subject  to  a  rakmg  effect  of  the  current,  as 
would  be  the  case  if  the  location  was  at  the  head  of  the  island  :  second,  a  large  recess 
is  formed  for  tbe  accnmnlation  of  sand  above  the  dam,  which  mil  add  great  strength 
to  it ;  lastly,  the  fall  below  the  dam  to  the  foot  of  the  island  being  but  little,  the  water 
below  the  dam,  during  a  rise  in  the  river,  will  keep  very  nearly  upon  a  level  with  that 
above ;  consequently,  when  th^  water  flows  over  the  dam  there  will  be  no  danger  of 
an  nnd»*rmining  process.  I  have  had  the  dams  given  good  width  of  base,  and  raised 
them  but  little  above  low-water  mark,  believing  it  unnecessary  to  obstruct  tbe  free 
flow  of  the  water  when  high.  The  opinion  indulged  in  by  many,  that  wing-dams 
ahonld  angle  down  stream,  I  conceive  to  be  erroneous.  If  the  dam  is  not  at  right-angle 
with  the  stream,  it  should  (in  my  opinion)  angle  np  instead  of  down  stream.  If  ang- 
ling down,  the  current  will  rake  it,  and  naturally  tend  to  fill  the  channel  below  the 
dam  with  sand.  But  if  angling  np  stream,  both  of  these  effects  will  undoubtedly  be 
avoided.  There  has  been  expended  under  previous  administrations  of  the  board  of 
public  works,  in  surveys,  chopping  timber,  &c.,  npon  this  river,  the  sum  of  $3,872.73. 
The  contingent  expenses  properly  chargeable  to  this  part  of  the  improvement,  say 
$1,500,  making  the  aggregate  amount  of  expenditure  or  liability  incurred  for  the  im- 
provement of  this  stream  np  to  the  time  of  finishing  the  two  dams  above  mentioned, 
$16,372.73. 

Several  of  the  dams  are  under  water,  and,  from  a  careful  observation,  I  am  satisfied 
that  the  current  will  produce  no  injurious  effect  npon  them.  If  these  dams  produce 
the  desired  effect  (which  I  have  no  doubt  of),  I  think  it  is  safe  to  assume  that  unob- 
strncted  navigation  from  the  mouth  of  tbe  river  to  Portage  City,  for  steamers  drawing 
2  feet  water,  can  be  effected  for  a  sum  not  exceeding  $'25,000,  which,  added  to  the  pres- 
ent liabilities,  will  make  the  sum-total  for  this  part  of  the  improvement  $41,372.73, 
which  is  certainly  a  less  sum  than  the  law  sers  apart  for  the  same. 

I  have  employed  a  small  force  in  clearing  overhanging  timber  from  the  channel.  A 
statement  of  their  progress,  the  expenditurr^s  on  this  part  of  the  impr«»vement  in 
detail,  tbe  materials,  implements,  &.c.,  applicablM  to  operations  next  season,  Ulc,  I  will 
present  yon  at  an  early  day  after  the  completion  of  the  two  nufinished  dams. 

I  aiu  informed  by  Mr.  H.  MeritoD,  civil  engineer,  that  he  was  em- 
ployed on  this  work,  and  that  four  of  the  dams  were  located  between 
tbe  ferry-bridge,  above  Portage,  and  the  mouth  of  tbe  Baraboo  River* 
Sonne  remains  of  these  are  yet  to  be  seen,  as  shown  on  the  map  of  our 
Survey  made  in  1867. 

Two  dams  were  located  near  the  mouth  of  Honey  Creek ;  one  above 
On  the  right  bank  still  standing,  connecting  an  island  with  the  main 
^bore ;  the  other,  below  the  creek  on  the  left  bank,  running  out  from 
the  shore,  in  which  logs  were  used,  is  still  partly  remaining,  but  it  has 
l>e<5ome  separated  from  the  main  shore  b^'  the  wearing  away  of  the 
l>ank,  and  now  occupies  a  place  well  out  in  the  stream,  a  fate  which  at- 
tends all  wing-dams  not  constantly  cared  for. 

There  were  no  other  dams  erected  on  the  Wisconsin  before  or  since 
t^\ke  year  1852,  except  by  mill-owners  or  others  to  obtain  water  power. 
X  have  a  letter  from  Mr.  B.  J.  Stevens,  vice-president  of  the  Canal  Com- 
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pany,  saying  that  the  Improvement  Company  did  not  erect  any  works 
on  tfae  WiHConsiu  Kiver  for  its  improvement,  siuce  the  works  were 
transferred  to  them. 

The  other  commissioners,  in  speaking  of  the  work  done  this  year  (1852) 
on  the  W'isconsin  Eiver,  say : 

If  this  oheap  kind  of  dam  whioh  we  reoommeiid  to  be  constracted  should  be  fooDd 
not  to  answer  the  desired  end,  and  as  the  cost  of  placing  piles  for  the  erection  of  more 
suitable  wing-dams  to  confine  the  water  to  one  channel  would  far  exceed  the  meaus 
at  the  disposal  of  the  State,  we  innst  full  back  upon  the  suggestion  of  the  engineer  of 
1849,  and  rely  upon  the  removal  of  the  overhangins:  trees,  and  the  sua^  from  tbe 
river,  which  can  be  done  at  the  estimated  cost  of  $5,000.  We  are  inclined  to  tbe 
opinion  that  the  fiequent  running  of  the  boats  up  and  down  this,  now,  will  keep  tbe 
channel  open  and  make  it  navigable,  as  is  found  to  be  the  case  on  some  portions  of  tbe 
Upper  Mississii^pi  and  Missouii  having  a  similar  current  and  bottum. 

Table  of  expenditure»  on  Uie  Wisconsin  River. — In  the  foregoing  state- 
ment Mr.  Eichardson  says  that  the  expenditures  properly  chargeable  to 
the  improvement  of  the  Wisconsin  Eiver,  up  to  this  time,  amounted  to 
$16,372.73. 

Of  this  he  says  the  dams  in  1852  cost  about $11,000  00 

Tbe  report  of  the  board  for  1850  gi  ves  for  scows  and  chopping 2, 005  17 

The  survey  below  Portage,  by  Mr.  Alton,  in  1849,  was Ii33  52 

Tbe  survey  above  Por  age  by  Mr.  Dewitt,  and  report  cost,  as  stated  in  re- 
port for  1851,  $1,275.54,  and  for  1852,  $491.16 1,766  80 

Chargeable  to  coutiug«ut  fund  (says  Mr.  Kichardson)  .*. 1, 500  00 

16. 605  49 

Thus  $16,605.49  is  the  largest  snra  we  find  in  the  official  report8 
charged  directly  to  the  Wisconsin  Kiver.  Mr.  Eichardson  states  the 
wliole  amount  to  be  $16,372.73. 

There  was  expended  in  1852  on  crib  and  dock  work,  for  protection  of 
the  guard-lock,  in  the  portion  of  the  Wisconsin  River  contiguous  to  it, 
$5,905.47.  This  was  paid  for  out  of  the  Portage  Canal  fund,  I  believe, 
and  charged  to  that  in  the  commissioners'  report.  If  added  to  the  other 
expenses  on  the  Wisconsin  Kiver  improvement,  whi(  h  it  seems  hardly 
chargeable  to,  we  should  have  the  whole  expenditure  on  that  river 
$22,510.96,  of  which  only  $13,000  was  actually  spent  in  works  of  improve- 
ment, to  wit:  For  scows  and  cutting  overhanging  trees  in  1850,  $2,005.17; 
for  datps  in  1852,  $11,000.  This  is  the  only  authority  that  I  can  find  for 
the  statements  of  Mr.  Westbrook,  in  his  report  in  1854,  that  $25,000 
had  been  expended  in  the  improvement  of  the  Wisconsin  Kiver. 

There  was  a  difference  of  opinion  as  to  where  the  funds  were  to  he 
obtained  for  improving  the  Wisconsin  Kiver,  and  in  the  expenditures 
stated  in  the  report  of  the  board  for  1852  the  $11,000,  which  Mr.  Rich- 
ardson says  was  expended  on  the  Wisconsin,  does  not  appeiir.  1  have 
accordingly,  in  putting  it  in  the  following  table  of  expenditures, increased 
the  amount  they  reported  by  that  much. 

Expeniditures  made  in  1852. 

Depfere |15  JJ 

Kapide  Croohe 4,648  9* 

Little  Chlite"*^  \  ^>^'^®d  equally  ia  the  consolidated  table-G.  K.  W 47,262  42 

Cedar  Rapids 9.5^^H 

Grand  Chute 22,99:^23. 

Upper  Fox,  dredging .-  2,433  IjJ 

Portage  Canal 23.227'^ 

Wisconsin  River,  survey,  $491.16;  improvement,  $11,000 ^*'^^?  lo 

Ccntingeucies,  including  patent  for  lock-gates,  ^c 15, 513  1^ 

I37T14355 
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I  have  not  seen  the  report  of  the  board  of  public  works  in  1853,  clos- 
ing up  their  connection  with  the  work,  but  in  the  report  of  Mr.  C  D. 
West  brook,  jr.,  dated  December  1,  1854,  made  to  Isaac  Seymour  and 
William  J.  Averill,  trustees  of  the  mortgage-bonds  of  the  Fox  and  Wis- 
consin Improvement  Company,  ic  is  stated,  p.  50,  that  the  total  expend- 
iture by  the  State,  up  to  the  time  the  improvement  was  surrendered 
to  the  company,  was  $428,855.83. 

From  all  the  information  I  can  obtain  from  the  reports  of  the  board 
of  public  works,  the  amounts  ex|)euded  on  the  works  in  1848,  '49,  '50, 
'51,  and  '52,  amounted  to  $312,359.22.  There  must,  then,  have  been 
charges  for  other  purposes,  (ionuected  with  th'e  sale  of  the  lands,  in- 
terest on  obligations  to  pay,  &c.,  amounting  at  that  time  to  the  differ- 
ence, viz,  $116,490.61.  I  have  entered  it  under  the  column  of  misceln 
laneous  expenditures  in  the  year  1853,  in  the  following  table,  in  which 
all  the  expenditures  heretofore  given  are  consolidated. 

Expenditure  in  improvement  of  Fox  and  Wisoomin  Biver$f  under  Slate  management^  up  to 

1H53. 


Name. 


I>epdi^ 

Xiittlt)  Kiinkana 

Sapifle  Crooh« 

Grand  Kankana. .. 

Uttl'«Chaie 

C««dar  Kapids 

Grand  Chute 

Winnebago  Rapids 
TTpper  Fox  River. . 
P'»rla|f^  Oannl  ..  ., 
VTiiMMinfiin  River  - . 
Miacellaneuus 


Total. 


1848. 


$1,631  81 


1,631  81 


1849. 


1411  86 


6,949  6-2 


13,463  80 

13,447  19 

33:1  5-2 

10,638  64 


1850. 


|10  00 
13,823-43 


7.549  32 
4,656  59 


45. 344  63 


4, 7*28  97 

21,031  58 

2.0a»  17 

5.844  65 


59, 048  71 


1851. 


1928  95 


1.284  03 

13. 915  83 

13,000  00 

8,  88!?  93 

.,  819  88 


6,  .100  77 

12.  047  96 

1, 275  54 

6,t*88  66 


«9,290  52 


1852. 


115  00 


4,648  94 
2{.6:a  21 
2.).  631  21 

9.  559  17 
22,  !»9.i  23 


1853. 


2,4.33  15 
2 ).  227  29 
11,491  16 
15,573  IV  #116.496  61    {."id,  953  56 


ToUO. 


|1, 365  81 


26. 105  02 
37.547  04 
36,631  21 
2,'>,«97  42 
32,  469  67 

26, 9M  69 
69,  754  03 
l.^  105  39 


137.143  55  I  116,406  61  428,855  83 


Geological  survey  of  the  Wisconsin, — In  the  year  1852  the  report  of  the 
geological  survey  of  Wisconsin,  &c.,  made,  under  direction  of  the  United 
States  Treasury,  by  David  Dale  Owen,  United  States  geohigist,  was  pub- 
lished by  Lippiucott,  Grambo  &  Co.,  Philadelphia.  In  this>  pp.  277  to 
293,  is  the  report  of  an  examination  made  in  1847  of  the  Wisconsin 
Kiver,  from  Portage  uj)  to  its  source,  by  Col.  Charles  Whittlesey,  and, 
on  pp.  5L0  to  520,  the  Wisconsin,  from  Portage  to  the  mouth,  made  in 
1849,  by  Dr.  B.  F.  Sbnmard. 

These  reports  contain  valuable  information  in  regard  to  these  rivers, 
and  attention  is  called  to  them  here  in  the  chronological  order  of  their 
appearance. 

Progress  of  improvement  in  the  year  1853. — The  effort  to  provide  for  the 
expenses  of  the  works  of  improvement  in  previous  years  by  the  proceeds 
of  the  sale  of  public  lands  granted  by  tho  United  States  had  only  par- 
tially succeeded.  At  two  i)laces.  Great  Kaukana  and  Little  Chute,  the 
contractor  had  -so  far  been  paid  entirely  in  scrip,  and  at  other  places 
payments  had  been  only  granted  by  certittcates  or  warrants  of  iudebt- 
f'dness.  The  sale  of  lands  had  proceeded  too  slowly  to  meet  current 
expenses  when  prosecuting  the  work  in  a  proper  manner,  and  an  interest 
on  the  first  cost  was  accruing,  to  add  to«the  amount  of  final  payment. 
A  further  grant  of  land  was  also  required. 

To  meet  the  wants  of  the  case,  an  issue  of  State  bonds  was  proposed, 
but  this  being  held  unconstitutional  bj'  a  majority  of  the  legislature — 

It  resolved  to  Barrender  the  whole  improvement,  the  balance  of  the  j^rani  of  pablio 
lands  remaining  nuaold,  hydraniic  prlvileji^es,  &c.,  to  a  company,  upon  receiving  guar-^ 
antees  that  the  work  shoald  be  accomplished » and  the  parties  interested  as  contractors 
or  otherwise  secured  from  loss. 
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Surrender  of  the  tcorica  of  improvement^  lands ^  &g.;  company  chartered^ 
c&c,  d!c, — An  association  styling  itself  the  '*Fox  and  WiscoDsin  Iinprove- 
inent  Company,"  comprising  Otto  Tank,  Morgan  L.  Martin,  Urial  H. 
Peak,  James  G.  Law  ton,  Theodore  Gonkey,  Mason  G.  Darling,  Benjatuiri 
F.  Moore,  and  Edgar  Gonklin,  all  of  Wisconsin,  concluded  its  articles  of 
agreement  on  Jane  1, 1853.  This  association  applied  to  the  legislature 
for  an  act  of  incorporation,  which  was  granted,  and  approv^od  July  6, 
1853. 

The  second,  third,  and  seventh  sections  of  the  act  required  the  parties 
comprising  the  association  to  give  certain  bonds,  and  tile  releases  of 
contractors,  which  conditions  were  duly  complied  with,  July  20,  1853, 
whereupon  the  work  was  surrendered,  and  taken  possession  of  by  the 
company. 

Section  2  of  this  act — 

*  *  Conditioned  that  the  said  company  shall  vigorously  proseonte  the  said  improve- 
ment to  completion,  and  completo  the  same  within  three  years  from  the  passage  of 
this  act  on  the  Hue  located  by  the  bo^rd  of  public  works,  and  as  contemplated  in  the 
report  of  the  board  of  public  works,  and  estimated  by  the  chief  engineer,  on  the  Ist 
day  of  January,  1853,  in  a  snbHtantiil  and  durable  manner,  and  so  as  to  enable  boats 
of  ^  feet  dranght,  and  a  breailth  of  30  feet,  duriusr  ordinary  stages  of  low  water,  to  pass 
with  facility  from  Green  Bay  into  the  Wisconsin  River.    *    * 

Section  2  also  provitled — 

That  the  said  improvement  shall  in  all  future  time  be  frne  for  the  transportation  of 
the  troops  of  the  Unittnl  States  and  their  munition;)  of  war,  without  payment  of  any 
tolls  whatever;  and  that  no  provision  of  this  act  shall  be  so  construed  as  to  allow^, 
permit,  or  authorize  the  charge  or  collection  of  any  tolls  or  transit  duties  for  the  passaj^e 
of  any  vessel  or  merchandise,  or  property  of  any  kind,  along  or  over  the  main  channel 
of  said  rivers. 

And  also  that — 

The  said  company  shall  charge  no  higher  rate  of  tolls  than  was  established  by  the 
board  of  public  works  for  the  years  l85l-'52,  which  rates  shall  be  uniform  for  each 
lock,  and  to  all  persons  and  boats  passing  through  them. 

Section  8  provides  that — 

The  StAt«  may  become  the  owner  and  proprietor  of  the  works  of  improvement  con- 
structed under  this  act,  and  of  the  wh  >le  works  of  improvement,  at  any  time  after 
twenty  years,  upon  paying  to  said  association  or  their  assigns  the  actual  costs  expended 
by  said  association  in  the  construction  of  said  improvement  over  and  above  the  avails 
of  the  grant  of  land  by  Congrean,  and  applied  or  received  by  said  company  to  aid  io 
said  improvement,  the  said  lands  to  be  estimated  at  the  rate  of  one  dollar  and  twenty- 
five  cents  per  acre. 

For  the  purpose  of  completing  the  work,  the  company,  in  1853,  re- 
solved to  issue  bonds  to  the  amount  of  $500,000. 

In  1853,  the  legislature  of  Wisconsin  authorized  the  Milwaukee  and 
Prairie  dn  Chien  Railway  Company  to  build  three  bridges  across  the 
Wisconsin  River,  which  authorization  provided  for  draws  of  50  feet 
width,  and  required  that  the  stream  where  touched  or  intersected  should 
be  restored  to  its  former  usefulness. 

The  bridges  built  under  this  law  were,  however,  located  entirely  with 
regard  to  convenience  to  the  railroad  alignment,  and  so  little  re^rd 
was  paid  to  the  stream  that  not  only  has  navigation  been  almost  cat 
off,  but  the  very  permanence  of  the  bridge  piers  has  been  maintained 
only  by  such  an  excessive  use  of  riprap-stone  as  renders  a  proper  restora' 
tion  of  the  navigation  almost  impossible,  without  rebuilding  the  bridges  • 
theqiselves. 

Condition  and  character  of  the  works  in  1854,  by  C.  D.  Wesibroohjr,-^ 
The  very  interesting  report  of  Mr.  Westbrook,  frequently  referred  toby 
me  before,  gives  the  condition  of  the  work  at  the  date  of  November  15, 
1854;  from  which  the  following  is  taken  : 
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^t  Dep^re  the  work  is  considered  as  finished.    At  Little  E^iukana, 
Aerials  for  dam  and  lock  have  been  collected, 
^t  Rapide  Croche  the  work  is  considered  finished. 
It  Grand  Kaukana  the  work  is  generally  finished,  with  the  exception 
swinging  the  gates  and  graveling  the  dam. 

It  the  Little  Chute  there  yet  remains  22,500  cubic  yards  of  excava- 
n,  the  raising  of  the  walls  of  the  upper  of  the  two  combined  locks, 
)  swinging  of  the  gates,  and  the  graveling  of  the  dam. 
^t  Cedar  Itapids  the  work  is  generally  finished,  with  the  exception  of 
inging  the  gates  and  graveling  the  dam.  At  the  Grand  Chute  the 
Us  of  one  of  the  locks  are  yet  to  be  raised;  15,000  cubic  yards  of 
savation  and  embankment  remain;  the  gates  for  the  locks  are  to  be 
nng  and  the  dams  to  be  graveled.  Winnebago  Rapids:  At  the 
enah,  or  southern  channel  of  exit  from  Lake  Winnebago,  the  canal 
k  and  dams  have  been  completed,  ready  for  use  when  the  dam  below 
the  Graud  Chute  is  tightened.  A  wall  will  probably  be  exteudi^d 
m  the  lower  and  outer  wing  of  the  lock,  to  deflect  the  current,  which 
w  sets  across  its  entrance  into  the  channel.  The  improvement  here 
s  executed  without  cost  to  the  State,  in  consideration  of  the  use  of 
i  water-power.  The  lock  and  canal,  however,  are  of  the  original  size, 
e  former  is  60  feet  wide  on  the  bottom  and  4  feet  deep,  and  the  latter 
)  feet  in  length  by  35  feet  width  in  the  chamber, 
it  Menasha,  where  the  second  and  northern  channel  issues  from  the 
e,  the  dam  is  erected  and  the  canal  excavated.  The  lock-pit  was 
3avated  and  the  foundation  in  jirogress  at  the  commencement  of 
vember.  The  contract  time  for  completion  extends  to  the  1st  of  July, 
re,  as  at  ^Meenah,  the  contract  for  the  execution  of  the  work  without 
it  to  the  State  was  taken  in  consideration  of  the  use  of  the  water- 
Net  thereby  created.  Subsequently  it  was  determined  to  enlarge  the 
lal  to  a  bottom  width  of  100  feet  and  a  depth  of  5  feet,  and  the  locks 
a  size  in  the  chamber  of  100  feet  by  40  feet.  This  change,  by  con- 
ct,  involved  an  expenditure  of  $16,734.40  beyond  the  original  plan. 
b)  expenditure  yet  to  be  made  at  this  point  is  $10,916.87. 
)u  the  Upper  Fox  River  the  dredge  had  continued  working  on  the 
er,  principally  above  the  Forks.  This  dredge  was  110  feet  long,  28 
t  wide,  with  draught  of  30  inches.  It  has  removed,  on  an  average, 
'  cubic  yards  a  day  for  a  season  of  170  days,  excavating  at  times  1,7U0 
»ic  yards  a  day.  Up  to  the  close  of  1854  there  Jiad  been  expended 
the  Upper  Fox  (including  $12,000  for  the  first  cost  of  the  dredge- 
t)  about  $30,000.  The  present  navigation  is  confined  to  one  steam- 
t,  which  ascends  daily  to  Berlin,  a  distance  of  ^bout  40  miles;  and 
se-boats  and  scows,  by  means  of  which  lumber  is  carried  from  the 
»lf  River,  through  the  Upper  Fox,  into  the  Wisconsin,  and  down  the 
er  stream  to  ditferent  markets  on  the  Mississippi.  A  steamboat, 
rever,  has  made  weekly  trips  to  Montello,  100  miles  above  Lake  Win- 
lago,  from  Oshkosh,  a  city  of  3,000  inhabitants,  at  the  entrance  of 
Fox  into  Lake  Winnebago. 

lesei'voir  on  the  lieadicaterH  of  the  Wutoonsin  River^  &c, — It  does  not 
•ear  that  anything  was  done  upon  this  river  in  1853  and  1854.  Mr. 
stbrook  thought  a  great  improvement  to  the  low-water  navigation 
;ht  be  made  by — 

le  loeation  of  a  dam  apon  the  apper  waters  of  the  WisconsiD,  where  the  ptfblio 
Is  have  nut  as  yet  been  brooj^ht  into  market,  that  wiU  create  a  reservoir  in  which 
lantity  may  be  stored  np  from  the  high  water  in  the  spring  of  the  y^^ar,  to  main- 
an  equable  supply  thronghout  the  dry  season,  sufficient  for  the  uninterrupted 
igatioD  of  the  stream. 
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Expenditures  hy  ihecmnpanyjrom  August  20, 1953,  to  Nwember  15, 1654. 

At  R^pide  Croche - |292  00 

At  Grand  Kaukana 32,902  21 

At  Little  Chut* , 50,950  73 

At  Cedar  Rapids 7,546  17 

At  Grand  Cbnt« 42,218  17 

At  Winnf'bago  Rapids  (Men asha  ChMiael) 5,817  53 

On  Upper  Fox  (dredge-boat) 3,833  16 

On  docks  and  barges  bnilt $9,621  84 

On  expens^-s,  engineers,  &c 8, 132  09 

Interest 9,547  70 

27, 301  63 

Total 170,861  tO 

The  cost  of  completing:  the  work,  according  to  the  terms  of  the  act  of 
the  legislature  snrreuderin^  the  improvement  to  the  company,  is  esti- 
mated, cm  November  28,  1854,  by  J.  Kip  Anderson,  the  engineer  of  the 
company,  as  follows: 

At  Grand  Kaukana ^,887  00 

At  Little  Chnf« 7,673  68 

At  Cedar  Rupids 901  ^6 

At  Grand  Chute 10.031  65 

Total 21,494  18 

» 

There  were,  however,  many  othier  improvements  contemplated  by  the 
company,  sncli  as  a  dam  and  lock  at  Little  Kankana  and  one  dam  and 
lock,  at  least,  on  the  Upper  Fox  Kiver. 

Appended  to  this  report  will  be  found  tbe  specificationn  of  the' manner  of  conatrnct- 
ing  the  canal  and  locks  and  dams.  Following  tbem  will  be  fojind  the  bills  of  timber, 
of  stone,  and  of  iron  nsed  in  th  ir  oon^trnction.  In  the  notes  attached  to  the  specifi- 
cations will  be  fouud  other  items  embraced  therein,  which  will  complete  the  descrip- 
tion of  the  work.* 

In  regard  to  its  jjeneral  character,  I  wonld  say  that,  while  differing  in  opinion  in 
re|2^ard  to  a  few  of  its  details,  the  plan  of  the  work  and  its  execution,  so  far  as  I  hare 
been  able  to  judge,  exhibit  a  full  assurance  of  effecting  the  purpose  for  which  it  was 
designed  and  of  security  against  the  action  of  destructive  forces. 

The  dams,  with  a  single  exception,  are  bolted  to  the  bare  rock.  Tbe  one  excepted 
is  at  the  Grand  Kaukalin.  It  rests  upon  crib-work  filled  with  stones,  and  is  to  be  fur- 
ther protected  with  the  same  material  at  one  of  its  wings,  at  the  foot  of  its  spars,  and 
at  the  break  of  its  overflow,  from  the  nmUrmining  action  of  the  water. 

The  same  security,  in  the  character  of  the  foundations,  has  l>een  had  in  the  construc- 
tion of  the  locks.  The  walls  of  all  at  the  Grand  Kaukalin,  two  at  the  Little  Chute, 
one  at  the  Cedars,  and  three  at  the  Grand  Chute,  rest  upon  a  smooth  surface  of  lime- 
stone, out  of  which  material  their  walls  have  raised.  One  at  the  Grand  Chnt«  has  its 
walls  laid  in  timber  and  earth  foundations.  Though  the  work  was  execnted  »  year 
since,  not  the  least  sign  of  their  settlement  can  be  perceived,  which  woold  readily  have 
been  exhibit>ed  by  the  starting  of  the  plank  in  the  flooring  course. 

Of  the  additional  locks  with  timber  foundations,  one  at  Dep^re,  one  at  tbe  Rapide 
Croche,  and  one  at  Neenah,  have  been  bnilt  and  in  use  for  several  years.  The  tirst  is 
of  stone,  faced  with  timber  and  plank,  and  the  other  two  of  timber  filled  with  clay. 
The  rrmainiug  locks  with  timber  foundations  are  two  combined  at  the  Little  Chute.' 

Another  fact  of  great  importance  in  regard  to  the  stability  of  the  work  is  its  exemp- 
tion from  the  danger  of  freshets,  inasmuch  as  no  tributary  of  any  size  empties  into  the 
Lower  Fox.  Lake  Winnebago  is  an  immense  reservoir,  controlling  the  rise  of  the  water 
below,  whose  fluctuations  are  never  more  than  between  3  and  4  feet. 

Whenever  the  banks  of  the  canal,  which  are  generally  upon  the  bottom-lands  of  the 
river  above  high-water  mark,  come  in  contact  with  the  current,  they  are  protected  from 
its  action  by  heavy  walls. 

Tlnise  facts,  together  with  an  examination  of  the  specifications,  will  remoye  all  ap- 
prehensions in  regard  to  the  stability  of  the  work. 

*  I  have  male  these  specifications  an  appendix  to  my  report  and  used  them  as  the 
basis  of  my  estimate  of  the  cost  of  lock^  for  a  caual  along  the  Wisconsin  River. 

G.  K.  W. 


i 
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PROGRESS  OF  THE  FOX  AND  WISCONSIN  RIVER  IMPROVEMENT  SUBSE- 
QUENT TO   1855-'56. 

I  have  DO  iDformation  of  the  details  of  the  improvement  for  this 
period,  and  I  can  give  only  pfeneral  featnres. 

Additional  lands  granted  to  the  State  by  Congress, — In  the  session  of 
1854-*55  acts  of  Congress  were  passed  by  which  the  State  was  antlior- 
ized  to  select,  in  addition  to  the  previous  grant,  two  sections  per  mile 
for  every  mile  of  improvement,  &c.  The  total  grant  would  then  amount 
to  five  sections  per  mile  for  the  whole  length  of  the  Fox  River  and  lakes 
through  which  it  runs,  a  distance  of  about  216  miles. 

Increased  capa^city  of  the  improvement  required  by  the  State. — Tn  1856 
the  legislature  of  Wisconsin  passed  another  act,  requiring  an  increased 
capacity  to  the  improvement,  so  that  boats  drawing  4  feet  water  could 
navigate  the  Lower  Fox,  and  those  having  a  draught  of  3J  feet  could 
use  the  Upper  Fox;  the  locks  to  be  160  feet  long  by  35  feet  wide,  admit- 
ting of  the  passage  of  boats  144  feet  long  by  34  feet  wide,  of  a  tonnage 
of  from  30()  to  350  tons.  This  work  was  comnjenced  immediately  and 
prosecuted  with  energy  until  the  revulsion  in  the  money  market  in  the 
fall  of  1857,  when  it  was  in  part  su8i)ended.  (See  Report  No.  55,  H. 
Rep.,  Thirty-seventh  Congress,  third  session,  dated  Mar^h  3,  1863.)  I 
have  not  positive  authority  for  it,  but  presume  that  the  increased  capac- 
ity required  by  the  legislature  was  in  consideration  of  the  additional 
land  grant  made  by  Congress,  which  was  given  to  the  company  on  the 
condition  that  it  should  execute  its  deed  of  trust,  covering  all  the  unsold 
lands  granted  by  Congress,  the  works  of  improvement,  &c.,  to  three 
trustees,  who  should  sell  the  same  in  case  the  company  did  not  perform 
its  part. 

As  to  the  expenditures  between  the  years  1854  and  August  25, 1856, 
Mr.  John  F.Seymour,  in  his  report  to  the  special  committee  of  the  legis- 
lature, in  1860,  states  that "  the  amount  expended  by  the  company  for  con- 
strnction  and  navigation  to  August  25, 1856,  is  reported  at  $504,806.06." 
As  Mr.  Westbrook's  report  gave  the  amount  expentled  up  to  the  close  of 
the  year  1854  as  $170,861.60,  we  have  $333,944.46  as  the  expenditure 
for  the  Intervening  period.  I  can  only  infer  what  this  was  expended 
for  by  the  following  extracts  from  the  report  of  Mr.  Jenn^,  chief  engi- 
neer,  &c.,  giving  the  condition  of  the  work  in  1856.* 

Condition  of  the  icorlcs  January^  1^59 ;  report  of  the  chief  engineer^  i&c. — 
The  report  of  Mr.  Daniel  C.  Jenn6,  chief  engineer,  &c.,  dated  January 
7,  1859,  made  to  the  governor,  says  that  in  June,  1856,  the  navigation 
from  Green  Bay  to  Lake  Winnebago  was  opened,  but,  owing  to  the  dam 
and  lock  not  being  built  at  Little  Kaukana,  it  was  suspended  in  the 
latter  part  of  the  season. 

That  in  1857  the  navigation  of  the  Lower  Fox  was  good  until  Sep- 
tember, and  from  that  time  to  the  middle  of  October,  the  time  the  dam 
at  Little  Kankana  was  completed,  there  was  some  diflBculty  between 
this  point  and  Rapide  Croche,  which  ceased  thereafter. 

That  during  1858  ther^  was  no  interruption  of  navigation,  except  for 
a  few  days,  about  the  1st  of  May,  when  a  break  occurred  in  the  canal 
at  Menasha.  Steamboats  have  made  their  regular  trips  daily  from 
Green  Bay  toOshkosh  and  Fond  du  Lac.  They  have  also  run  regularly 
from  Oshkosh  to  Berlin,  and  for  a  considerable  portion  of  the  year  from 
Berlin  to  Montelloand  Pack waukee,  and  occasionally  to  Fort  Winnebago. 
Navigation  was  opened  on  the  12th  of  April  and  closed  on  the  27th  of 

*  In  th(^  Rpring  of  1857  the  Milwaukee  and  Prairie  (In  Cbien  Rnilroad,  croesing  the 
Wisc'oosin  River  three  times,  was  opened  through  to  the  Misalssip^i  B.\N^t. 
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November,  making  seven  and  a  half  months,  which  is  nearly  one  month 
more  than  the  average  of  New  York  canals. 
The  repoi-t  of  Mr.  Jeuu^  informs  us  also— 

That,  siDce  the  passp^re  of  the  act  of  1856,  the  compaDy  have  been  actively  at  work  at 
diifeient  points  on  the  Fox  River. 

Taking  the  works  in  the  order  adopted  by  me,  we  learn  from  Mr. 
Jenny's  report  the  following  in  regard  to  the  condition  of  the  works  at 
the  close  of  the  year  185S: 

At  Dep^re  the  lock  is  not  yet  commenced,  but  wiH  probably  be  built 
the  coming  year. 

At  Little  Kaukana  the. dam,  lock,  and  canal  section  are  completed. 

At  Rapide  Croche  the  lock  and  section  of  canal  is  about  four-fifths 
completed,  and  will  be  brought  into  use  by  the  1st  of  June,  1859.  At 
Menasha  (Winnebago  Rapids)  the  section  of  can^^l  is  completed. 

On  the  Upper  Fox  the  lock  and  dam  at  Montello  is  over  one-half  fin- 
ished, and  will  be  completed  by  October,  1859.  The  lock  at  Fort  Win- 
nebago  has  been  completed.  The  lock  at  Postage  City  has  not  boeo 
commenced,  but  will  probably  be  built  during  the  coming  year.  Tbe 
canal  at  Portage  City  is  not  finished,  but  will  progress  during  the  year 
1859,  and  is  now  in  a  condition  to  pass  boats  up  to  the  city.  A  large 
amount  of  dredging  has  been  done,  and  by  the  opening  of  navigatioD 
in  the  spring  there  will  be  no  trouble  in  passing  steamboats  from  Greeu 
Bay  to  Portage  City,  and  barges  will  be  able  to  pass  out  into  the  Wis- 
consin River. 

The  company  have  two  powerful  dredge  boats,  which  will  be  engaged 
in  deepening  the  upper  river  at  all  points  which  may  be  necessary  durioflf 
the  next  year.  Two  wing-dams  have  been  built  in  the  vicinity  of 
Princeton  on  the  bars,  which  contract  the  water  and  form  a  good  chan- 
nel over  the  bars.  Several  more  wing-dams  will  be  built  the  coming 
year  between  Princeton  and  Berlin,  and  these,  with  the  dredging  which 
will  be  done,  will  form  a  good  channel  for  boats  drawing  3j  feet  of 
water  at  all  places  on  the  Upper  Fox  during  ordinary  low  water  ou  said 
river. 

Ou  the  Wisconsin  River  no  work  had  been  done  for  improving  it 
since  the  passage  of  the  act  of  1856.  Mr.  Jenn^  examined  the  river 
from  Portage  City  to  the  mouth  in  October,  1857,  and  says :  "  I  am 
satisified  that  it  can  t>e  successfully  navigated,  and  that  within  the  next 
two  years  steamboats  will  run  direct  from  Green  Bay  to  the  Mississippi 
River,  and  thence  up  and  down  that  river  to  any  points  where  boaU 
now  run." 

Condition  of  the  improvement  in  1860. — The  next  report  of  improve- 
ment obtained  b^^  me  is  the  printed  one  of  Mr.  John  P.  Seymour,  presi- 
dent of  the  company,  made  to  a  select  committee  of  the  Wisconsin  leg- 
islature in  1860. 

Mr.  Seymour  states  that  he  was  appointed  president  of  the  compan 
in  1858.    He  states : 

At  Dep^re  the  lock,  by  a  change  of  plan,  sanctioned  by  the  governcv 
in  1857,  is  to  be  length;>ned,  but 'can  be  used  with  some  repairs  fo 
another  year  or  two.    At  Rapide  Croche  the  new  cut-stone  lock  fo. 
canal,  constructed  by  Messrs.  Conkey  and  Wesley,  will  be  ready  for  us 
this  spring.    The  work  on  the  Lower  Fox  is  completed  so  as  to  give  4^ 
feet  depth  of  water  in  all  ordinary  seasons  ;  and  during  the  extraord 
nary  drought  of  last  summer,  a  small  amount  expended  in  tightenin 
the  dams  relieved  the  navigation  from  all  difllculty,  except  the  Menash 
Channel.    The  company  is  now  at  work  on  this  channel,  and  no  fnrthe 
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serioas  diffioolty  is  apprehended  there,  unless  there  should  be  a  recur- 
rence of  a  Aimilar  drought. 

On  the  Upper  Fox  River,  by  a  change  of  plan,  approved  by  the  gov- 
ernor in  February,  1857,  the  lock  and  dam  in  the  vicinity  of  Princeton 
have  been  dispensed  with,  and  the  bars  improved  by  means  of  wing- 
dams,  piers,  and  dredging,  and  a  large  amount  of  this  kind  of  work  has 
been  done  between  Berlin  and  Mechan  Eiver.  It  is  proposed  to  put  in 
sev^al, other  wing-dams,  both  above  and  below  Berlin,  against  the 
recurrence  of  a  season  simihir  to  that  of  last  summer. 

A  dam  and  lock  have  been  partially  built  at  Montello.  A  new  lock 
has  been  built  at  Fort  Winnebago,  on  the  site  of  the  one  built  by  the 
State,  and  sunk  5  feet  lower  than  the  old  lock,  to  give  sufficient  depth 
for  navigation.  It  is  now  anticipated  that  a  lock  and  dam  of  low  lift 
may  have  to  be  built  about  four  miles  below  Fort  Winnebago  in  conse- 
quence of  the  trouble  experienced  in  keeping  that  part  of  the  river  open 
for  navigation.  The  lock  into  the  Wisconsin  Eiver  at  Portage  was  re- 
paired last  year,  and  with  some  additional  repairs  will  answer  all  the 
purposes  of  navigation  the  present  year.  It  is  intended  that  both 
dredges  shall  be  employed  for  the  most  part  of  the  ensuing  season  on 
the  Upper  Fox.  In  regard  to  the  navigation  of  this  river,  W.  J.  Clem- 
aus  made  affidavit  on  the  14th  of  March,  1860 — 

Then  he  hftd  charge  of  the  dredge-boat  No.  2.  owned  and  worked  by  the  Fox  and 
Wisconsin  Improvement  Company  in  the  year  1859;  that,  in  the  month  of  August  last, 
be  came  on  eaid  dredge  from  Menasha  to  Portage;  that,  where  hefonnd  the  depth  less 
than  ^  feet,  he  dredged  it  to  the  depth  of  5  feet,  except  on  the  Omro  bar,  where  he 
dredged  4  fett  deep;  that  he  did  not  find  it  necessary  to  dredge  from  Berlin  to  within 
4  miles  of  Portage ;  that  of  this  4  miles  two  had  a  depth  of  5  feet  water;  that  he  did 
not  dredge  the  remaining  2  miles,  having  been  ordered  to  the  npper  lock  to  dredge  it 
cot,  which  he  did  ;  that  these  two  miles  aforesaid  had  been  dredge<l  out  by  said  com- 
pany, but  had  filled  up  with  sand  during  that  season ;  that  said  Upper  Fox  is  constantly 
filling  up  with  sand,  and  will  require  dredging  every  year;  that  the  water  in  Fox 
River  was  lower  last  year  than  it  had  been  known  to  be  for  seven  years  past. 

Navigation  of  the  Wisconsin  to  he  improved  by  running  a  steamboat,  cfcc*. — 
Mr.  Seymour  says,  with  reference  to  the  Wisconsin,  the  company  have 
been — 

Guided  in  many  respects  by  the  opinions  of  men  of  experience,  such  as  Hercules, 
Donsman,  and  other  gentlemen  familiar  with  that  stream ;  that  the  navigation  of  the 
river  by  steamboat  would  make  a  channel  as  in  the  Mississippi,  and  that  generally 
money  expended  otherwise  would  be  of  no  avail,  although  there  may  be  some  points 
where  the  stream  will  have  to  be  contracted  by  wing-dams,  &c.  A  steamboat  made 
regolar  trips  from  Portage  to  Sauk  in  the  latter  part  of  last  season,  and  several  other 
boats  ran  out  of  the  Fox  into  the  Wisconsin  during  the  season. 

Expenditures  from  October  3,1856,  to  December  31, 1859. — The  following 
table  shows  the  expenditures  for  all  kinds  of  work  from  October  3, 185G, 
tbe  time  the  work  passed  into  the  hands  of  the  company,  up  to  Decem- 
ber 31,  1869 : 

H.  Ex.  49 19 
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Statement  of  expenditures  hy  Daniel  C,  JennSy  chief  enffineer  and  superintendent,  for  work 
done  on  the  Fox  and  Wisconoin  improvement  from  October^,  1856,  to  Deoemher  31, 1659. 


Kind  of  work. 


Lock,  dam,  and  section  at  Little  Kankana. 

Lock  and  section  at  Kapide  Croohe 

Dam  embank,  Grand  Kankana 

Enlarging  canal  at  Little  Chute 

Kebuilding  combined  locks,  Little  Chute  .. 

Lock  and  section  at  Menasha 

Lock  and  dam  at  Montello 

lx)ck  at  Fort  Winnebago 

Lock  at  Portage  City 

Constructing  dredges 

Operating  dredges 

wing-dams  at  Upper  Fox 

Lock-houses 

Printing 

Miscellaneous 

l^avigatlon  account 

"Water-pftwer  account 

Land-damages....'. 

Engineering 


Total  construction. 
Operating  department. .. 


Total. 


1656. 


#100  00 


500  00 


303  99 
535  83 


SO  ao 

15S  00 
901  94 


2, 313  56 


4.735  53 
1,368  70 


6,094  33 


1857. 


134. 404  96 
5,360  00 


1,579  80 


1,980  00 
14,360  00 
13,  657  57 


11.731  83 

5,950  53 

1,901  93 

1,050  19 

107  20 

532  30 


10,294  33 


103.900  03 
12,830  93 


115, 730  96 


1658. 


110.063  56 
23,544  47 


3,508  30 


3,626  66 

5,203  65 

14,  310  00 

897  07 

U  U 

3.956  23 

1,600  00 


3,559  45 


3,093  00 
8,635  35 


80,008  65 
12, 190  91 


93,199  56 


18S9. 


1901  59 
7, 019  55 


37  96 

10,635  01 

908  40 


56  26 


353  36 
5, 617  29 
3,000  00 


788  66 

304  40 

68  40 

9G0  00 

7,354  33 


36,488  31 
9,563  13 


46,051  34 


Total 


145^37912 

35,917  Oi 

100  00 

4,1S5  9S 

10,625  01 

.^  615  C« 

19,563  65 

88,533  63 

897  97 

18,8e^€$ 

16,059  88 

6,501  n 

1,0:0  38 

839» 

i7»S3 

304  40 

68  40 

3,333  00 

28,496  47 


*2S4,  IS  41 
35,953  57 


260,076  0^ 


*  This  total  foots  up  |196  less  than  the  footing  given  in  the  printed  report  ftom  which  it  has  beeo 
taken. 


JExpenditures  from  beginning  of  improvement^  in  1848  to  1859. — The  fol 
lowing  oonsolidated  table  shows  all  the  expenditures  from  tbe  beginnin 
of  tbe  improvement  in  1848  to  1859,  distributed  among  tbe  differe 
parts  of  tbe  work  as  far  as  tbe  published  data  available  will  allow 
to  do  it. 
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Mr,  Seymour  further  states — 

The  work  still  proposed  to  be  done  is  as  follows : 

Lengthening  lock  at  Dep^re $10,000 

Enlarging  canals  on  Lower  Fox 2,000 

Graveling  dams '. 1,000 

Completing  lock  and  dam  at  Montello 12,000 

Rebuilding  lock  at  Portage 25,000 

Building  drawbridge  at  Portage 2,500 

Enlarging  canal  at  Portage .«, 2,500 

Wing-dams  on  Upper  For  at  Portage 5,000 

Dredging  Upper  Fox  at  Portage 7,000 

Engineering  and  contingencies 8,000 

Total 75,000 

By  reference  to  these  tables,  Mr,  Seymour  says — 

It  will  be  seen  that  a  much  larger  amount  has  been  expended  than  was  contemplated 
in  the  report  of  September,  1856.  There  is  still  about  $75,000  worth  of  work  to  be 
done,  making  the  cost  about  |!}00,000  instead  of  $200,000,  as  specified  lo  the  report  of 
1856.  Thjs  has  occurred  in  consequence  of  a  better  class  of  work  being  done  than  wai 
contemplated,  and  of  many  unforeseen  contingencies  which  could  not  have  been  antici- 
j>ated. 

Mr.  Seymour  also  states^ — 

The  company  have  paid  out  for  State  indebtedness  and  construction,  since  October 
■3, 1856,  $181,539  more  than  they  have  received  from  the  sales  of  lauds  and  tolls. 

The  select  committee  of  the  legislature  reported  : 

Tour  committee  are  of  the  opinion  that  the  said  improvement  company  have,  con- 
sidering the  pecuniary  embarrassments  of  the  past  two  years,  and  the  general  depree- 
sion  of  all  kinds  of  business  consequent  thereon,  done  all  that  could  reasonably  be  ex- 
pected. 

Operations  in  1860-'61-'62 ;  report  of  superintendent  of  company.-^ln 
the^e  y^ars,  as  far  as  I  have  learued,  there  was  little  done.  Tbe  report 
of  tbe  superintendeut  of  the  company,  dated  August  18,  1862,  makes 
the  expenditure  from  January  1,1860,  to  August  18, 1862,  ouly  $6,585.92. 
The  amount  of  lands  remaining  unsold  belonging  to  the  company  Aa- 
gu«t  1, 1862,  was  421,201.27  acres.    This  report  says  that — 

The  8tate  and  the  company  also  insist  that  they  are  entitled,  under  the  acts  of  Con- 
gress, to  select  for  the  Whcansin  Biver  live  sections  for  every  mile  of  its  improvement 
from  Portage  City  to  the  Mississippi  River,  a  distance  of  113  miles,  which  would  still 
•further  increase  the  quantity  of  lands  about  362,000  acres. 

Increased  capacity  necessary  for  passage  of  gnnboatSy  <fec.— On  Decem- 
ber 18,  1862,  Mr.  Jenn^,  at  this  time  division  engineer  on  the  New  York 
canals,  made  a  report  to  the  president,  Mr.  John  F.  Seymour,  in  rela- 
tion to  making  the  works  of  improvement  of  >  capacity  suitable  for  tbe 
passage  of  gunboats, 144  feet  long,  34  feet  bejam,  and  6  feet  draught,  ^ 
follows : 

On  the  Lower  Fox : 

Excavating  dam  at  foot  Of  the  Dep^re  lock ; $10,000 

Kaising  eight  dams  varying  from  tK)0  to  1,400  feet  in  length 30,000 

Rebuildiug  one  dam,  700  feet,  at  Orand  Kaukana 12,000 

Rebuilding  four  locks... 104,000 

Raising  fourteen  locks  ai^d  pew  gates ^ ...*.. 66,0lW 

Raising  banks  and  protecting  with  wall  five  miles  of  <anal 83,000 

Excavating  channel  of  riyer  at  Menasha  and  Neenah.^ 25,000 

Rebuilding  guard-gates  ajt  Grand  Kaukanii  and  Menaf ha 10, 000 

Total ..., 340.000 

On  the  Upper  Fox : 

Building  five  locks  And  4ams „ $150,000 

Dredging  channel  at  different  points  and  other  necessary  work 120, 000 

Total, 270,000 
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On  canal  and  locks,  Portage  City : 

Bolarp^ing  and  deepening  canal  and  protecting  banks $30,000 

Rebnildinggnardlock  and  protecting  bead  and  cutting  down  breast- 
wall  of  lift-lock 30,000 

Total $60,000 

On  Wisconsin  River: 
Building  dams  for  contracting  channel  of  river  and  otber  necessary 

work $250,000 

Engineering  and  contingencies 80,000 

Total 333,000 

Grand  total 1,000,000 

He  says : 

Sbonid  it  be  considered  advisable  to  make  the  locks  of  sufBcient  length  to  pass  boats 
>f  iJOO  feet,  it  would  be  necessary  to  increase  the  len^^th  about  BO  feet.  The  location  of 
ill  the  locks  nowbnilt  is  such  that  the  change  can  readily  be  made  at  a  cost  of  $10,000 
>er  lock.    The  whole  cost  wonld  then  be  as  follows  : 

]^o8t  of  improvement  as  per  foregoing  estimate $1,000,000 

:;oet  of  lengthening  25  locks,  $10, 000  each 250,000 


Total  for  boats  200  feet  long 1,250,000 

The  above  estimates  are,  in  my  opinion,  ample  for  the  work  coatemplated,  which  can 
ili  be  done  in  two  years. 

In  this  report  Mr.  Jenu6  says : 

The  Wisconsin  River  has  a  descent  of  about  1  foot  to  the  mile  for  115  miles,  is  from 
»G0  to  1,000  feet  wide,  and  has  a  current  of  2  miles  per  hour.  The  bed  of  the  stream 
8  of  a  sandy  formation,  and  in  many  places  has  great  width.  This  is  a  channel  in  all 
iSkses  of  from  5  to  6  feet  in  low  water,  but  this  being  crooked,  where  the  water  spreads 
»ut,  it  requires  to  be  reduced  in  width  by  means  of  Che  wing-dams,  when  the  river  will 
nake  its  own  channel  as  it  recedes  from  high  to  low  water.  The  work  required  to  in- 
crease the  dt'pth  of  water  in  all  the  improvement,  so  that  gunboats  drawing  6  feet  of 
Tater  can  navigate  the  same,  will  be  as  follows.  •  *  « 

The  Wisconsin  River  would  be  improved  by  the  continnntion  of  wing-dams  located 
;o  as  to  contract  the  shallow  port'oiH  of  the  channel.  Tlie  desired  water-way  may  be 
artber  secured  at  low  water  by  the  constant  passage  of  boats  between  the  points  at 
vhich  sand  may  be  deposited  by  the  variable  action  of  the  current. 

lENEWAL     OF    INTEREST    IN    THE    IMPROVEMENT     BY  THE     UNITED 

STATES. 

During  the  third  session  of  the  Thirty-seventh  Conjjress,  a  resohition 
Q  regard  to  this  route  was  adopted  by  the  House  of  Representatives,  as 
follows : 

Reaolvedf  That  the  Committee  on  Naval  Affairs  is  requested  to  inquire  into  and  report 
ipon  the  practicability  and  probable  coat  and  time  required  to  improve  the  WiMcousiu 
iud  Fox  Rivers,  so  as  to  give  an  uninterrupted  navigation  from  the  Mississippi  River 
)o  Lake  Michigan  for  vessels  of  war  200  feet  in  length,  34  feet  beam,  and  drawing  not 
ess  than  6  feet  of  water ;  and  also  to  report  such  other  facts  relating  to  the  defense  of 
;he  lakes,  and  a  suitable  naval  station  thereon,  as  they  may  deem  desirable  for  the 
nformation  of  the  House. 

Report  of  the  Committee  on  Naval  Affairs  Thirty'Seventy  Congress^  &o. — 
Mr.  Pike,  from  the  committee,  made  a  report  March  3, 1863.  They  had 
^r.  Jenny's  estimate  before  them,  and,  it  appears,  conferred  with  Colonel 
>ara,  United  States  Engineers.    The  report  says : 

Colonel  Cram  adds  somewhat  to  Mr.  Jenn^^'s  estimate,  and  gives  as  follows : 
Probable  estimate  to  pass  a  boat  200  feet  long  by  34  feet  beam : 
[  would  increase  Mr.  Jenny's  estimate  for  bis  proposed  method  of  improving 

the  Lower  Wisconsin,  so  as  to  allow  a  draught  of  6  or  6^  feet,  to $^15, 000 

Ind  for  the  canal  at  Portage  C ity,  6  or  6^  feet  drangh t,  to 70, 000 

Indforthe  Upper  Fox,  6  or  6^  feet  draught,  to 340,000 

To  which  add  the  above  estimate  for  an  improvement  in  the  Lower  Fox  for 
a  draught  of  12  feet.,  including  the  dredging  of  24,000  cubic  yards  at  the 

mouth  of  the  Fox,  («c) 1,662,384 

'  t 
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The  iucrease  of  depth  in  the  Lower  Fox  to  22  feet  was  saggested  for 
the  purpose  of  makiug  Lake  WiDoebago  a  naval  station,  which  it  was 
held  by  some  would  not  be  prohibited  by  the  "treaty  of  1817,"  but  the 
committee  regarded  the  treaty  as  practically  covering  this  case.  The 
report  of  the  committee  closes  with  the  following  enlarged  views : 

The  true  ^^and,  as  the  committee  think,  apon  which  to  place  the  propriety  of 
yielding  assistaDoe  to  this  WiscoDsin  enterprise,  is  its  great  natural  importance  in 
making  cheaper  and  easier  the  intercourse  between  the  grain-regions  of  the  Northwest 
and  the  manufacturing  and  commercial  States  of  the  East.  The  expenditure  of  twenty 
millions  in  the  completion  of  this  work  and  thai  of  Illinois,  with  a  corresponding  en- 
largement of  the  means  of  conveyance  in  the  East,  would  be  many  times  repaid  in  the 
increased  general  prosperity  which  would  result  from  it.  Whenever  some  systematic 
and  well-matured  plan  shall  be  laid  before  Congress,  which  shall  compass  this  result,  it 
is  to  be  hoped  that  it  may  be  adopted. 

Congress  took  no  further  action  at  that  time  on  the  proposition. 

Company  having  failed  to  perforin  its  agreement,  the  works  of  improve- 
menty  lands,  &c,,  were  sold  in  1866. — In  the  summer  of  1866  the  ^*  Fox 
and  Wisconsin  Improvement  Company"  have  failed  to  perform  fully 
its  agreement  with  the  State,  the  trustees  sold  the  works  of  improve- 
ment, lands,  franchises,  &c.,  at  public  sale,  thereby  destroying  this 
company. 

Green  Bay  and  Mississippi  Canal  Company,  incorporated  by  the  State 
August  15,  1866. — The  purchasers  were  by  act  of  the  legislature  per- 
mitted to  organize  themselves  into  a  company,  and  they  assumed  the 
name  of  "The  Green  Bay  and  Mississippi  Canal  Company."  Thecer- 
tilicate  of  their  incorporation  is  dated  August  15,  1866. 

Examinations  and  estimates  ordered  by  Congress, — The  act  of  Congress 
approved  June  23,  1866,  under  which  the  survey  of  this  route  was 
placed  under  my  charge,  contained  the  following,  which  may  be  con- 
sidered as  intended  to  cover  the  expectations  of  that  body  in  directing 
surveys  and  examinations  of  the  Fox  and  Wisconsin  Eivers : 

And  the  Secretary  of  War  «  «  •  shall  cause  such  needful  examination  of 
other  harbors  and  places  in  the  fourth  section  of  this  act  specified,  upon  the  eea  and 
lake  coasts  and  on  Western  rivers^  to  be  made  as  will  enable  him  to  determine  what 
improvements  thereof  are  required  to  render  them  safe  and  convenient  for  the  navif^- 
tion  of  the  naval  and  commercial  vessels  of  the  United  States,  and  the  cost  of  sach 
improvements;  and  he  shaU  make  full  report  thereof,  and  of  the  plans  deemed  advisa- 
ble therefor,  to  Congress  at  the  commencement  of  the  next  session,  for  such  action  as 
may  be  Judged  expedient  and  right. 

S£C.  4.    *    »    »    The  Fox  and  Wisconsin  Rivers,  in  the  State  of  Wisconsin.    •    •    • 

Condition  of  these  rivers  and  improvements,  cfcc,  in  1866. — Brevet 
M«j.  O.  K.  Suter,  to  whom  I  intrusted  the  details  of  the  examination, 
made  his  report,  dated  January  2,  1867.  My  report  is  dated  January 
21, 1867,  and  that  of  the  Chief  of  Engineers  and  of  the  Secretary  of  War 
transmitting  it  to  Congress  are  dated  January  29,  1867;  the  whole 
printed  as  part  of  H.  Ex.  Doc.  No.  58,  second  session  of  the  Thirty- 
ninth  Congress.  As  this  was  not  repeated  in  any  subsequent  annual 
report,  and  not  readily  referred  to,  I  abstract  from  it  the  following  brief 
account  of  the  condition  of  these  rivers  and  the  improvements  on  them 
at  that  date  and  the  new  works  and  repairs  required. 

Major  Suter  had  assistance  from  Mr.  N.  M.  Edwards,  the  chief  engi- 
neer of  the  company,  and  was  allowed  to  trace  such  copies  from  the 
maps  of  the  company  as  were  needed.  These  were  not  published  with 
the  report,  and  can  now  be  seen  with  the  files  of  the  engineer,  head- 
quarters. 

Condition  of  the  Lower  Fox  River  improvement  in  1866. — The  Dep^re 
dam  is  located  at  the  head  of  natural  navigation  of  the  F6x  river,  5 
miles  above  the  town  of  Green  Bay  and  7  miles  above  the  mouth  of 
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the  river.  It  is  1,400  feet  long  and  6  feet  high,  and  in  good  order.  Tbe 
canal-section  is  750  feet  long,  and  forms  a  basin.  The  lock  is  composite, 
nvith  wooden  bottom,  is  140  feet  long,  35  feet  wide,  17  feet  high,  8  feet 
lift,  with  4  feet  3  inches  on  the  lower  miter-sill.  Four  feet  three  inches 
is  the  greatest  depth  attained  on  the  lower  mitersill,  but  when  the  wind 
blows  out  of  Green  Bay  there  is  sometimes  not  more  than  2  feet.  Tbls 
lock  is  very  unsatisfactory.  It  is  only  140  feet  long,  while  all  the  others 
are  160  feet  long.  Tbe  pit  should  have  been  sunk  at  least  2  feet  lower. 
A  large  piece  of  shoal  water  intervenes  between  the  lock  and  the  channel 
of  the  river.    Tbe  bottom  is  solid  rock. 

Tbe  npper  level  has  6  feet  or  more  depth  of  water  to  within  half  a  mile 
of  Little  Kaukana  lock,  where  it  diminishes  to  5  and  4. 

Eatimaie, 

To  make  4  feet  draught S45,000 

To  make  6  feet  draught  up  to  the  next  lock,  with  locks  220  by  <XS  feet,  will 

require 83,300 

The  Little  Kaukana  dam  is  6  miles  above  Dep5re.  It  is  550  feet  long 
and  6  feet  high.    It  is  quite  level,  but  leaks  considerably. 

The  canal  leading  around  the  dam  is  1,166  feet  long,  with  the  lock  at 
the  lower  end.  The  lock  is  composite,  160  feet  long,  35  feet  wide,  19 
feet  high,  bottom  of  rock,  head-walls  of  masonry,  is  in  good  condition, 
needing  no  repaira.  It  has  8  feet  lift,  with  depth  on  lower  miter-sill  of 
5  feet  8  inches. 

The  level  above  has  about  4  feet  depth,  but  the  channel  is  quite 
crooked,  and  to  be  available  for  vessels  of  4  feet  draught  tbe  dam  must 
be  repaired  and  raised  1  foot;  to  make  6  feet  draught  the  dam  must  be 
raised  3  feet  and  straightened  ;  tbe  canal-banks  and  tbe  lock  must  also 
be  raised,  and  the  latter  lengthened  60  feet  fors  boats  220  feet  long. 

Estimate, 

For  securing  4  feet  draught  up  to  next  lock $3,000 

For  securing  6  feet  draught,  boats  220  feet  long 27,736 

The  Bapide  Crocbe  dam  is  6  miles  above  Little  Kaukana.  It  is  440 
feet  long,  6  feet  high,  and  in  good  condition.  A  canal  1,800  feet  long 
runs  from  the  dam  across  a  point  of  land.  At  tbe  lower  end  is  a  fine 
stone  lock,  the  only  one  in  the  improvement,  all  tbe  others  being  com- 
posite. It  cost  $60,000.  The  lock  is  160  by  35  feet,  19  feet  high,  with 
8  feet  lift,  and  depth  of  6  feet  6  inches  on  the  lower  mitersill. 

The  level  above  has  5  feet  depth  to  within  half  a  mile  of  the  upper 
end,  where  loose  stones  on  the  bottom  cause  the  depth  to  vary  between 
3  and  5  feet.    These  stones  must  be  removed. 

To  get  6  feet  draught,  the  dam,  canal-banks,  and  lock-wall  should  be 
raised  1  foot  and  the  upper  level  cleared  of  loose  stones.  For  vessels 
220  feet  long  the  lock  must  be  lengthened  60  feet. 

Estimate, 

To  make  4  feet  draught  up  to  next  lock S4,ooO 

To  make  6  feet  draught  for  boats  220  feet  long  up  to  next  lock 41, 000 

Tbe  Grand  Kaukana  dam  is  4^  miles  above  the  Rapide  Crocbe  It  is 
583  feet  long  and  6  feet  high.  It  is  in  a  very  dilapidated  condition  and 
sbonld  be  rebuilt.  Tbe  caual  around  tbe  rapids  is  7,400  feet  long,  over- 
coQiing,  by  means  of  five  locks,  a  fall  of  50  feet.  The  average  width  of 
the  canal  on  top  is  130  feet,  with  two  basins  for  boats  to  pass.  Tbese 
locks  are  all  composite,  160  feet  by  35  feet,  with  bottoms  of  rock. 
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First  or  upper  lock  :  Height,  24  feet ;  lift,  9  feet ;  depth  ou  lower  miter- 
sill,  9  feet  4  inches.    Needs  new  wood-work  to  upper  section. 

Secoud  lock :  Height,  20  feet  7  iuches ;  lift,  10  feet ;  depth  on  lower 
miter-sill,  6  feet  2  inches.  Needs  new  wood-work  to  the  upper  section 
and  one  pair  of  new  gates. 

Third  lock :  Height,  20  feet ;  lift,  11  feet ;  depth  on  lower  miter-sill,  5 
feet  1  inch.  Needs  new  wood-work  to  upper  section,  and  one  new  pair 
of  gates. 

Fourth  lock:  Height,  21  feet  4  inches;  lift,  10  feet;  depth  on  lower 
miter  sill,  6  feet.  Needs  new  wood-work  for  upper  section  and  four 
new  gates. 

Fifth  lock :  Height,  21  feet;  lift,  10  feet;  depth  on  lower  miter-sil),  6 
feet.    Needs  new  wood- work  for  half  the  upper  section. 

The  upper  level  up  to  Little  Chute  is  over  5  feet  deep. 

The  second,  third,  fouirth,  and  fifth  levels  have  a  nearly  uniform  depth 
of  about  5  feet. 

To  obtain  water  enough  for  4  feet  draught  it  will  only  be  necessary  to 
rebuild  the  dam  and  repair  the  locks. 

For  6  feet  draught  for  vessels  220  feet  long  it  will  be  necessary  to  raise 
the  dam  and  upper  lock-walls  and  canal  embankment  above  it  1  foot^ 
also  the  walls  of  the  fourth  lock  and  the  canal-banks  on  the  level  above, 
so  as  to  make  6  feet  on  the  miter-sill  of  the  third  lock.  The  levels  will 
have  to  be  dredged  out  and  the  locks  lengthened  60  feet,  for  which 
there  is  sufficient  space. 

Estimate, 

For  4  feet  draught  np  to  next  rapid |22,800 

For  6  feet  draught  for  vessels  220  feet  long  up  to  next  rapid Ill,  670 

The  Little  Chute  dam  is  2J  miles  above  Grand  Kaukana  dam.  It  is 
690  feet  long  and  7  feet  high.  It  has  settled  on  the  west  end  fur  one- 
quarter  of  its  length  from  1  to  12  inches.  The  canal  is,  below  the  dam, 
0,467  feet  long.  The  fall  of  38  feet  is  overcome  by  four  locks  160  by  35 
feet,  the  two  lowest  ones  combined.  The  least  width  of  the  canal  is 
100  feet  on  top,  and  there  are  several  basins  in  which  boats  can  pass 
each  other. 

Upper  or  lock  No.  1  is  14J  feet  high ;  has  a  lift  of  4 J  feet,  with  depth 
of  6  feet  1  inch  ou  lower  mitersill ;  bottom,  rock.  Needs  repairs  ou 
gates  and  new  wood-work  for  upper  section. 

Lock  No.  2  is  18  feet  4  inches  high ;  lift,  10  feet ;  depth  on  lower 
miter-sill,  4  feet  10  inches ;  bottom,  rock.  Needs  new  lower  gates  and 
repairs  on  wood- work  of  upper  section. 

Lock  No.  3:  Height,  19  feet  3  inches;  lift,  10  feet  9  inches ;  depth  on 
lower  miter-sill,  6  feet  5  inches;  bottom  of  wood. 

Lock  No. 4:  Height,  21  feet;  lift,  12  feet  9  inches;  depth  on  lower 
miter-sill,  6  feet  9  inches;  bottom  of  wood.  U|)per  sections  of  both 3 
and  4  need  repairing.  The  upper  level  has  6  feet  draught  or  more,  except 
in  the  mouth  of  the  canal  at  the  Cedars ;  at  that  point  only  3.}  feet. 
The  second  level  is  about  5  feet  deep.  Tbe  third  level  has  4  feet  depth 
and  upward.  To  make  4  feet  draught  it  will  only  be  necessary  to  level 
up  the  Little  Chute  dam.  To  make  6  feet  draught,  the  dam  and  upi)^^ 
lock-walls  and  canal  must  bo  raised  2  feet.  The  three  levels  will  need 
considerable  dredging,  and  for  vessels  220  feet  long  all  the  locks  will 
have  to  be  lengthened  60  feet. 

JEBiimate, 

For  makinf]^  4  feet  draught ^'^ 

Formakiug  6  feet  draught  for  vessels  220  feet  long 77,200 
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le  Cedar  Bapids  dam  is  three-quarters  of  a  mile  above  that  at  Little 
te.  It  is  470  feet  long  and  7  feet  high.  It  has  settled  for  about  half 
tugth  from  1  to  18  inches.  A  canal  1,200  feet  long,  its  banks  faced 
dry  stone,  leads  around  the  dam  with  a  lock  160  feet  by  35  feet  near 
pper  end.  Th^  lock  is  19  feet  high ;  lift,  10  feet;  depth  on  lower 
r-still,  3  feet  11  inches ;  the  bottom  is  rock  ;  head- walls,  dry  masonry, 
ieds  new  wood-work  for  the  upper  section  and  repairs  to  two  gates, 
upper  level  has  a  good  depth,  averaging  about  5  feet  to  within  a 
t  distance  of  the  paper-mill  at  Appleton  iJwer  lock.  For  a  distance, 
500  feet  below  the  mill,  it  is  barely  4  feet.  To  make  4  feet  draught, 
ling  the  dam  is  all  that  is  necessary.  To  make  8  feet  draught,  the 
,  canal-banks,  and  lock- walls  must  be  raised  one  foot  and  cousidera- 
Iredging  done;  and  to  allow  vessels  to  pass,  220  feet  long,  will  re- 

9  the  lock  to  be  lengthened  60  feet. 

Estimate. 

pcnring  4  feet  dranght $3,930 

eoariDg6  feet  draaght  for  vessels  220  feet  long 23,400 

»e  Appleton  Lower  dam  (Grand  Chute)  is  3  miles  above  that  at  the 
ir  Kapids.  It  is  440  feet  long  and  quite  tight  and  level,  and  could 
be  raised  without  overflowing  much  valuable  property.  The  dike 
he  Appleton  side  should  be  raised. 

canal  1,267  feet  long  leads  around  it,  with  the  lock  at  the  lower  end 
160  feet  by  35  feet.  This  lock  is  19  feet  3  inches  high ;  lift,  8  feet  6 
3s;  depth  on  lower  miter-sill,  6  feet  8  inches;  bottoni  is  of  rock; 
1-work  is  good ;  one  gate  needs  replacing;  it  must  be  lengthened  60 
for  vessels  220  feet  long.  The  level  above  will  require  some  dredg- 
o  obtain  6  feet  draught. 

Estimate. 

feet  draaght Nothlnir. 

feet  draught  for  boats  220  feet  long $11,000 

le  Appleton  Upper  Dam  (Grand  Chute),  about  one-third  of  a  mile 
e  the  Lower  Dam,  is  800  feet  long  and  about  7  feet  high.  It  is 
i  tight,  but  for  about  430  feet  of  the  middle  portion  has  settled  from 

10  inches.  A  bulkhead  about  1,000  feet  long  by  12  feet  wide  on 
extends  from  the  right-bank  extremity  of  this  dam,  and  forms  the 
3ank  of  the  canal.  It  is  built,  like  the  locks,  of  dry  masonry,  faced 
itmber,  which  is  decayed,  and  the  whole  should  be  replaced  by  good 
B  masonry. 

le  canal  is  carried  from  the  lower  end  of  the  bulk-head  across  a  point 
nd  a  distance  of  3,b00  feet.  In  this  portion  there  are  three  locks, 
3y  35  feet  each,  having  a  total  lift  of  29J  feet. 
le  first  or  upper  lock  is  23  feet  high  ;  lift,  7  feet  9  inches ;  depth  of 
r  on  lower  miler-sill,  8J  feet;  bottom  is  of  rock.  Needs  a  pair  of 
3,  new  wood- work  for  upper  section,  and  relaying  of  right-hand 
:.waH.  The  second  lock  is  22  feet  2  inches  high ;  lift,  11  feet  9 
BS ;  depth  of  water  on  lower  mitersill,  4^  feet.  Needs  new  pair  of 
3  and  new  wood- work  on  upper  section.  The  third  lock  is  22  feet  1 
high ;  lift  is  10  feet ;  depth  on  lower  miter-sill  8  feet  8  inches. 
Is  one  pair  of  gates  and  new  wood-work  on  upper  section.  The 
ir  level  has  over  6  feet  till  within  about  900  feet  of  the  Menasha 
;  for  about  300  feet  of  this  distance  there  is  only  3  to  3^  feet.  The 
r  levels  are  designed  for  4  feet,  but  have  all  got  somewhat  filled  up 
will  need  dredging.    The  lock-walls  and  canal-banks  at  the  third 
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lock  will  need  raising  to  secure  6  feet  draught  on  the  miter-sill  above, 
and  all  must  be  lengthened  60  feet  for  boats  of  220  feet  length. 

Eatimate, 

For  secaring  depth  of  4  feet $18,870 

For  securing  depth  of  6  feet  for  boats  220  feet  lon^ 63,870 

The  Menasha  Channel  (Winnebago  Bapids)  is  on  the  right-bank  side 
of  Doty's  Island y  which  here  divides  the  stream.  The  dam  is  aboat 
5  miles  above  the  upper  dam  at  Appleton.  It  is  460  feet  long  and  6 
feet  high  and  in  good  order.  The  canal  around  the  rapid  is  about  three- 
quarters  of  a  mile  long,  and  the  lock  is  situated  at  the  lower  end.  Nu- 
merous mills,  situated  along  this  canal,  draw  their  water  from  it.  These 
mills  now  draw  more  water  than  they  are  entitled  to,  and  so  lower  the 
depth  for  navigable  purposes ;  that  while  there  is  six  feet  draught  at  the 
upper  end  of  the  canal,  there  is  but  3  feet  at  the  lower  end.  The  lock 
is  composite,  160  by  35  feet;  the  lift  is  10  feet,  and  the  depth  on  the 
lower  mitersill  is  6  feet  2  inches.  The  upper  section  of  planking  and 
timbers  need  renewing  and  the  gates  repairing.  The  locks  will  have  to 
be  lengthened  60  feet  for  vessels  220  feet  long.  The  entrance  to  the 
canal  is  obstructed  above  by  two  bars.  The  outer  one  is  composed  of 
sand  and  can  be  dredged ;  but  the  inner  one,  bein^  composed  of  stiff, 
hard  clay,  mixed  with  gravel  and  covered  with  bowlders,  will  require  to 
be  cofiferdammed  and  dug  out  by  hand.  This  channel,  however,  is 
much  better  than  the  other  or  Neenah  Channel,  and  at  present  is  the 
only  one  used  for  navigation. 

Estimate* 

For  making  4  feet  draught $13,270 

For  makiDg  6  feet  draught  with  locks  220  feet  loDg 54,200 

The  Lower  Fox  forms  the  outlet  of  Lake  Winnebago,  a  body  of  water 
35  miles  long,  from  9  to  14  miles  wide,  with  depths  varying  in  the 
deepest  parts  from  12  to  25  feet.  Over  the  15^  miles  of  lake  naviga- 
tion, between  the  Upper  and  Lower  Fox  Rivers,  there  is  a  depth  of  over 
20  feet.  This  lake  is  a  great  reservoir,  and  prevents  any  sudden  changes 
in  the  volume  of  the  outlet  from  freshets — the  extreme  fluctuations  in 
the  Lower  Fox  not  exceeding  3  to  4  feet.  The  level  of  the  lake  doe^ 
not  reach  more  than  3^  feet  above  the  ordinary  level  maintained  by  the 
dams  at  the  outlets,  but  it  is  occasionally  drawn  down  by  the  water- 
power  mills  nearly  2J  feet  below  this  level.  The  total  fall  from  Lake 
Winnebago  to  Green  Bay  is  about  170  feet,  and  the  distance  37i  miles. 
The  minimum  volume  of  the  Lower  Fox  is  given  by  Mr.  Westbrook  at 
2,320  cubic  feet  per  second. 

The  following  table  is  made  up  from  the  figures  of  Major  Suter's 
report),  as  modified  by  me  in  arrangement  in  the  foregoing  abstract: 
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Table  in  regard  to  the  Lower  Fox  River  in  the  autumn  of  1867. 
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liittle  Kaukana,  dam . 
Kapide  Croohe,  <Um . . 
Grand  Kaakaoa,  dam 
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Meoaaba,  dam 
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Cent  of  makinfc  naviga- 
tion from  one  dam  to 
next  above. 


fix 
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^^  to 


^45. 000  00 

3.000  00 

4, 0(0  00 

22,800  00 

17. 530  00 

3,930  00 

*  19,' 870' 66 
13, 270  00 


118,400  00 


I. 


|c3. 300  00 
27,730  00 
41,000  00 

111,670  00 
77,200  00 
23.400  00 
1 1,  000  00 
63,870  00 
54,200  00 


493, 370  00 


Condition  of  the  Upper  Fox  River  and  improvements  in  1866. — The  pres- 
ent traveled  route  between  Oshkosh  and  Fort  Winnebago  is  104  miles, 
the  airline  being  54  miles.  As  near  as  can  be  estimated,  there  have 
been  18,000  feet  of  cut  oflfs  by  dredging,  making  a  saving  of  about  three- 
fifths  of  the  distance.  The  total  fall  is  about  33y^^  feet.  In  most  places 
there  is  a  fall  of  a  foot  in  2^  miles,  but  there  are  long  reaches  where  the 
fall  is  scarcely  perceptible.  Several  lakes  occur  on  the  course  of  the 
river,  which  are  generally  shallow  and  full  of  wild  rice.- 

The  mouth  of  the  Fox  River  at  Oi^hkosh  is  very  deep ;  the  channel 
has  upward  of  20  feet  of  water,  which  continues  along  the  whole  river- 
front of  the  town ;  thence  to  Lake  Buttes  des  Morts,  and  through  that 
lake  there  is  over  12  feet  of  water;  the  river  is  broad  and  deep,  with  no 
perceptible  current.  About  10  miles  from  Oshkosh  the  Fox  is  joined  by 
the  Wolf  River,  a  stream  of  nearly  its  own  size.  This  river  is  navigable 
for  about  50  miles;  it  penetrates  into  the  lumber  regions  in  the  northern 
part  of  the  State,  and  a  great  quantity  of  logs  and  sawed  lumber  is 
floated  down  the  river  to  Oshkoish. 

After  passing  the  mouth  of  Wolf  River  6  feet  is  the  least  depth  until 
we  reach  Omro  Bar,  half  a  mile  below  the  town  of  that  name ;  thence  to 
the  town,  4^  feet  of  water.  This  portion  of  the  river  is  quite  crooked, 
but  this  is  of  no  great  importance  to  small  vessels,  on  account  of  the 
iepth  of  the  water.  Two  miles  below  Omro  a  cut  about  a  mile  long, 
iarryiug  the  waters  of  the  Fox  straight  to  Lake  Buttes  des  Morts,  would 
aave  7  or  8  miles  of  distance.  From  Omro  to  Delhi  there  is  about  5  feet 
3f  water;  never  less,  except  in  small  spots.  Above  Delhi  there  is  the 
dame  depth  to  Eureka  Bar.  From  here  to  the  town  of  Eureka,  1^  miles, 
there  is  only  from  4  to  4^  feet,  with  occasional  deep  spots.  In  front  of 
the  town  there  is  6  feet  of  water.  At  Eureka  there  is  a  permanent 
bridge,  the  only  one  between  Berlin  and  Oshkosh.  There  are  several 
ideating  bridges,  however,  where  country  roads  cross  the  river.  From 
Eureka  to  Sacramento  there  is  an  average  depth  of  6  feet.  The  river  is 
c^uite  narrow. 

Above  Sacramento  there  is  an  average  depth  of  5  feet  half-way  to 
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Berlin ;  then  from  4  to  4^  feet  as  far  as  a  floatiog  bridge  three  qaarters 
of  a  mile  below  Berlin.  Above  this  bridge,  and  also  in  front  of  the 
town  of  Berlin,  there  is  about  5  feet  of  water.  Between*  SacraraeQto 
and  Berlin  there  is  not  much  marsh  along  the  river,  and  the  banks  are 
generally  high.  Above  Berlin,  the  average  depth  is  from  5  feet  to  6 
feet  for  8  miles.  At  this  point  there  is  a  short  bar  on  which  the 
water  is  only  3 J  feet  deep.  The  average  depth  above  here  is  from  5  feet 
to  6  feet,  until  the  month  of  the  Puckeyan  River  is  reached.  Just  above 
the  mouth  of  this  stream  is  a  short  bar  with  3^  feet  of  water.  At  the 
lower  end  of  Willow  Bend  is  another  short  bar  with  3^  feet  of  water. 
At  the  mouth  of  White  Kiver  is  a  bad  bar  300  yards  long,  and  having 
only  3  feet  of  water  on  it.  In  the  west  side  of  the  first  bend  above 
White  Kiver  is  a  flat  bar  caused  by  a  sudden  widening  of  the  stream. 
It  is  200  yards  long,  and  has  3^  feet  of  water  on  it.  (The  lowermost 
wingdam  is  about  2  miles  below  State  Centre.)  There  is  a  bar  below 
this  lower  wing-dam  with  3  feet  of  water.  Above  this  wing-dam  there 
is  from  3 J  feet  to  41  feet  of  water ;  usually  4  feet  and  often  more.  The 
banks  of  the  stream  from  Berlin  to  the  lower  wing-dam  are  generally 
low  and  marshy,  but  above  this  point  they  are  quite  high,  and  com- 
tinue  so  to  the  mouth  of  the  Mechan  Kiver.  There  is  a  second  wing- 
dam  at  State  Centre.  At  Saint  Mary  are  the  ruins  of  a  bridge.  From 
Saint  Mary  to  Princeton  the  river  is  quite  shoal.  The  average  depth  is 
4  feet,  but  on  the  bars  there  is  less  than  3  feet.  There  are  two  more 
wing-dams  at  Princeton.  There  is  also  at  this  point  a  good,  permanent 
bridge  across  the  Fox. 

Between  Princeton  and  the  mouth  of  Mechan  River  there  are  three 
wing-dams.  In  this  portion  of  the  river  the  water  is  quite  shoal,  uot 
more  than  3  feet  deep.  From  Omro  to  the  mouth  of  Mechan  Kiver  the 
fall  is  about  1  foot  in  2^  miles,  and  there  is  quite  a  strong  current. 
Above  Mechan  there  is  slackwater  to  Lake  Puckaway.  The  river  is 
very  wide,  with  6  feet  or  8  feet  depth  of  water  or  more.  Within  Ibe 
Big  Bend,  above  Princeton,  the  ground  is  quite  high,  about  30  feet 
above  the  level  of  the  river.  If  a  canal  could  be  cut  through  here  about 
10  miles  would  be  saved,  a^  the  neck  is  only  a  mile  wide. 

Lake  Puckaway  is  a  sheet  of  water  8J  miles  long  and  from  1  to  3 
miles  wide.  The  lower  end  of  the  lake  is  very  shallow  and  full  of  reeds 
and  wild  rice.  A  channel,  running  northeast  from  Marquett;e,  has  been 
cut  through  for  steamers.  It  is  from  3  feet  to  3J  feet  deep.  A  channel, 
having  4  feet  of  water,  leads  along  the  eastern  shore  of  the  lake.  The 
bottom  of  the  lake  is  very  soft,  black  mud,  through  which  a  channel  of 
any  depth  can  be  easily  dredged  For  about  a  mile  to  the  westward  of 
Marquette  the  lake  is  filled  with  rushes.  A  channel  exists,  however, 
which,  has  about  4J  feet  of  water.  After  getting  out  of  the  rushes, 
there  is  from  5  feet  to  6  feet  of  water  to  the  end  of  the  lake. 

At  the  mouth  of  the  Fox,  that  is,  where  it  enters  Lake  Puckaway, 
there  is  a  bar  half  a  mile  long,  where  there  is  only  from  3  feet  to  3J  feet 
of  water ;  above  this  there  is  5  feet  or  6  feet  for  about  3  miles.  Just 
below  the  large  bend  there  is  about  4  J  feet ;  then  for  a  mile  from  6  feet  to 
7  feet.  The  rest  of  the  way  to  Montello  the  river  is  shallow.  Three  aii<i 
a  half  feet  is  the  average  depth,  and  3  feet  is  the  least.  There  area 
good  many  sand-banks  just  below  Montello  which  wash  into  the  stream 
and  cause  bad  bars.    The  current  between  the  lakes  is  quite  rapid. 

At  Montello,  a  lock  and  dam  are  being  constructed  to  raise  the  water 
above  Lake  Buffalo.  As  shown  by  the  plan,  it  is  designed  to  cut  the 
canal  through  into  a  bayou,  which  has  a  depth  of  about  7  feet  The 
Montello  River  has  also  been  turned  into  this  bayou. 
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The  dimensions  of  the  lock,  dam,  and  canal,  when  finished,  will  be  as 
Hows:  Dam,  151  feet  long;  canal,  650  feet  long  and  90  feet  wide;  lock- 
't,  3  feet ;  depth  on  lower  miter-sill,  between  8  feet  and  9  feet ;  height 
lock,  15  feet ;  length,  100  feet;  width,  35  feet;  composite  lock,  with 
^ad-walls  of  masonry. 

Above  the  month  of  Montello  Elver  there  is  from  4  to  4J  feet  of  water 
i  far  as  the  lower  end  of  Lake  Buffalo.  Lake  Buffalo  is  a  large  rice- 
^Id,  about  13^  miles  long  and  half  a  mile  wide.  The  Fox  crosses  it  in 
very  tortuous  but  deep  channel.  After  entering  the  lake  there  is  from 
feet  to  9  feet  as  far  as  Packwankee,  and  even  as  deep  as  15  feet.  There 
a  pile-bridge  across  the  lake  at  Packwankee.  From  Packwankee  a 
)od  channel  leads  to  the  end  of  Buffalo  Lake.  The  water  runs  trom  7 
et  to  9  feet  in  depth.  Between  Lake  Buffalo  and  Lake  Menoipin  there 
a  channel  of  about  the  same  depth,  and  also  through  Lake  Menomin. 
liis  channel  is  exceedingly  crooked.  Lake  Menomin  is  a  large  wild- 
ce  field  like  Lake  Buffalo.  It  is  1^  mile^i  long  by  half  a  mile  wide, 
fter  leaving  this  lake,  and  especially  after  passing  Merritt's  Landing, 
st  above  Moundville,  a  sen'es  of  small,  but  bad,  bars  are  met  with. 
Iiey  are  caused  by  the  washing  of  a  high  sand-bluff*  on  the  river-bank, 
lese  bars  have  barely  3  feet  of  water  on  them.  The  worst  of  them 
luld  be  avoided  by  a  cutoff*.  In  the  last  mile  below  Eoslyn  the  chan- 
^1  is  as  a  general  rule  quite  deep,  from  6  to  8  feet;  but  shoal  spots 
icur,  where  only  4^  feet  is  to  be  found.  The  channel  is  exceedingly 
ooked  and  narrow.  A  great  many  cut-offs  should  be  made  in  this 
>rtion  of  the  river. 

From  Roslyn  to  the  first  cut-off  there  is  from  5^  feet  to  7  feet  of  water, 
ist  below  this  cut-off  is  a  short  bar  with  only  3  feet  of  water.  In  the 
It  itself  there  is  about  4  feet.  Above  the  cut  is  another  bar  with  3 
et  depth.  Tbis  first  cut-off  is  only  about  40  feet  long ;  but  it  saves 
^rly  a  mile  of  distance.  From  the  first  to  the  second  cutoff  the  depth 
about  4^  feet.  In  the  cut-off  there  is  a  bar  with  about  3  feet  of  water. 
be  rest  of  the  cut  has  a  depth  of  about  4^  feet.  From  the  second  to 
le  long  cut-off  there  is  from  6  feet  to  9  feet  of  water.  At  the  lower  end 
'  the  long  cut-off  there  is  5  feet  of  water ;  at  the  middle,  4  feet ;  at 
le  upper  end,  3  tieet,  with  a  short  bar  having  from  2  feet  8  inches  to  3 
et.  From  the  end  of  the  cut-off  to  Governor's  Bend  lock  there  is  about 
feet  of  water.  Between  Governor's  Bend  lock  and  Eoslyn  the  stream 
very  crooked,  and  several  long  cutoffs  should  be  made.  The  cut-off 
8t  below  Governor's  Bend  is  about  a  mile  long,  and  saves  about  3 
iles.  Governor's  Bend  lock,  dam  about  4  feet  high  and  60  feet  long, 
stnal,  570  feet  long  and  57  feet  wide.  Lock,  composite ;  lift,  4  feet ; 
;pth  on  lower  mitersill,  5  feet  6  inches;  height  15  feet;  length,  100 
et ;  width,  35  feet ;  new  and  in  good  order.  From  this  lock  to  Win- 
)bago  lock  there  is  slackwater.  The  channel  leads  almost  entirely 
iroQgh  cut  offs,  and  is  quite  free  from  sharp  bends.  The  width  of 
lese  cut-offs  is  about  60  teet.  The  depth  will  average  4^  feet  to  within 
mile  of  Winnebago  lock.  In  this  last  distance  tbe  channel  is  full  of 
md-bars.  The  water  gradually  shoals  from  4^  feet  to  2^  feet.  At  the 
ot  of  Winnebago  lock  there  is  8  feet  of  water. 
At  Winnebago  lock  the  lift  is  7  feet ;  depth  on  lower  miter-sill,  6  feet 
inch;  height,  17  feet;  length,  160  feet;  width,  35  feet.  Composite 
•ck  with  masonry  head-walls;  all  in  good  order. 
The  canal  which  connects  the  Fox  and  Wisconsin  Bivers  is  quite  shoal. 
it  the  lower  end  it  is  5  feet  deep  for  about  200  feet ;  then  3  feet  deep  to 
ithin  500  feet  of  the  first  railroad-bridge ;  then  2^  feet  deep  to  the  sec- 
ud  railroad  bridge;  then  2  feet  deep  to  the  town  of  Portage.    At  t^ 
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npper  or  Wisconsin  end  it  is  about  18  inches  deep.  The  mill  at  the  lower 
end  draws  the  water  down  about  1  foot.  At  the  upper  end  of  the  canal 
is  a  guard-lock,  which  is  used  as  a  lift-lock  when  the  Wisconsin  is  high. 
It  is  in  a  very  dilapidated  condition,  and  should  be  rebuilt  It  is  2^  miles 
(12,400  feet)  in  length,  and  75  feet  in  width.  It  is  cut  through  aflat, 
sandy  plain  which  separates  the  waters  of  the  Fox  from  those  of  the 
Wisconsin.  The  Fox  Eiver  is  about  5  feet  lower  than  the  Wisconsin  in 
ordinary  stages  of  water.  During  high  water  the  Wisconsin  overflows 
this  neck  of  low  ground  at  Portage,  and  also  5  or  6  miles  above,  and  a 
large  portion  of  its  waters  are  thus  diverted  to  Green  Bay.  The  spring- 
rise  in  the  Fox  is  principally  owing  to  this  cause,  for  the  Fox  itself 
fluctuates  very  little.  About  7  miles  below  Portage  a  stream  called  Big 
Slough  comes  into  the  Fox.  During  high  water  this  connects  with  the 
Wisconsin  and  becomes  a  very  considerable  stream,  bringing  a  large 
volume  of  water  into  the  Fox.  In  fact,  the  greater  part  of  the  low 
country  between  the  two  rivers  is  overflowed  by  the  Wisconsin  at  this 
time.  It  will  be  seen  that  the  canal  is  not  straight,  but  makes  a  con- 
siderable bend  to  the  westward.  The  object  of  this  was  to  place  the 
mouth  of  the  canal  on  the  Wisconsin  side,  above  an  island.  It  was 
afterward  proposed  to  give  it  a  different  direction,  but  the  idea  has 
never  been  carried  out.  At  present  the  main  bulk  of  the  W^isconsin 
runs  through  the  inshore  channel,  and  the  whole  of  it  can  be  diverted 
through  there  if  desirable.  It  is  also  much  easier  to  protect  the  month 
of  the  canal  in  the  proposed  position  than  in  the  one  it  occupies  at  pres- 
ent.   But  the  change  is  not  a  matter  of  any  great  importance. 

The  canal  at  present  is  almost  fllled  up  with  sand,  but  it  is  being 
dredged  out. 

The  only  plan  of  improvement  of  the  Upper  Fox  River  which  gives 
promise  of  permanency  is  to  create  slackwater  navigation  thronghoat 
the  whole  length  of  the  stream  by  means  of  locks  and  dams.  As  a  great 
deal  of  valuable  property  would  be  overflowed  and  ruined  by  putting  in 
high  dams  and  locks  of  great  lift,  it  appears  preferable  to  use  low  dams, 
say  3  feet  high,  and  then  lower  the  bed  of  the  stream  above  and  below 
the  dam  by  dredging  sufficiently  to  destroy  the  current  Further  dredg- 
ing will  give  the  requisite  depth  for  navigation,  and  the  channel  thas 
made  will  remain  permanent. 

Three  locks  appear  necessary  between  the  mouth  of  Mechan  Biver 
and  Omro.  Above  the  former  and  below  the  latter  point  there  is  slack- 
water  already,  or  will  be  when  certain  improvements  in  progress  are 
finished;  notably  the  Montello  lock  and  dam. 

The  total  fall  between  Mechan  Biver  and  a  point  1^  miles  above  Enreka 
is  12.87  feet,  which  it  is  proposed  to  distribute  as  follows:  One  lock  at 
Princeton^  4  feet  lift;  one  lock  at  Fiddler's  Bend,  4 feet  lift;  and  one 
lock  1 J  miles  above  Eureka,  5  feet  lift. 

Ten  feet  of  this  total  lift  is  included  in  the  12.87  feet,  the  remainder 
of  that  sum  being  allowed  for  backwater  and  flowage. 

Details  from  Winnebago  lock  to  Governor's  Bend  lock :  distance,  H 
miles;  fall  not  accurately  known,  as  the  bed  of  the  stream  has  bi^'^^ 
much  lowered  by  dredging  since  the  last  survey  was  made.  The  lock 
has  about  4  feet  lift,  so  that  the  fall  is  probably  between  4  and  5  feet* 
Slackwater  exists  above  Governor's  Bend  dam. 

Governor's  Bend  lock  to  Montello  lock:  distance,  21  miles;  fall, 5.d5 
feet,  as  nearly  as  can  be  computed.  This  is  thought  to  be  too  ranch. 
The  Montello  dam  is  to  raise  the  water  3  feet,  and  it  is  proposed  to  lo^^^ 
the  bed  below  Governor's  Bend  lock  1  foot  by  dredging.  This  will,  it  is 
bopedy  give  slackwater  back  to  Governor's  Bend  lock ;  but,  in  case  it  does 


NAVIGATION   OF   THE   MISSISSIPPI   RIVER.'  303 

3t,  the  Montello  dam  can  be  raised  1  foot  more.  It  will  probably  be 
Bcessary  to  lower  the  bed  of  Governor's  Bend  lock  2  feet  to  enable  a 
essel  drawing  6  feet  of  water  to  get  through  it ;  but  this  cannot  be 
:ated  positively  until  a  new  set  of  levels  has  been  run  to  ascertain  the 
sact  amount.  The  Montello  dam  can  be  raised,  if  necessary,  without 
verflowing  a  great  extent  of  country. 

From  Montello  lock  to  head  of  I^ke  Puckaway :  distance^  7  miles ; 
ill,  4.93  feet.  Bed  of  stream  to  be  lowered  4  feet  by  dredging  below 
]e  Montello  lock,  leaving  .93  foot  fall  in  7  miles,  or  about  .13  foot  to  the 
lile.  From  the  bead  of  Lake  Puckaway  to  the  mouth  of  Mechan  Biver 
lere  is  slackwater. 

From  mouth  of  Mechan  Biver  to  Princeton  lock :  distance,  5|  miles ; 
ill,  2.57  feet.  Water  to  be  raised  2  feet  by  a  dam,  and  lowered  below 
]e  dam  2  feet  by  dredging.    Lock,  4  feet  lift ;  flowage,  .57  foot. 

Princeton  lock  to  Fiddler's  Bend  lock:  distance,  J 2  miles;  fall  irom 
)Ot  of  Princeton  lock,  2.92  feet.  Water  to  be  raised  2  feet  by  the  dam, 
nd  lowered  2  feet  below  the  dam  by  dredging.  Lock, 4  feet  lift;  flow- 
ge,  .92  foot.  ^ 

Fiddler's  Bend  lock  to  Eureka  lock:  distance,  15^  miles ;  fall. from 
)ot  of  Fiddler's  Bend  lock,  3,38  feet.  Water  to  be  raised  2  feet  by  a 
am,  and  lowered  below  the  dam  3  feet  by  dredging.  Lock,  5  feet  lift ; 
owage,  1.38  feet. 

From  Eureka  lock  to  Oshkosh :  distance,  24  miles ;  fall,  5.80  feet, 
rater  to  be  lowered  3  feet  at  upper  end  of  level  by  dredging,  as  stated 
>r  Eureka  lock.  This  will  reduce  the  fall  2.80  feet  in  24  miles,  or  a  little 
(ss  than  .12  foot  to  the  mile,  which  is  practically  slackwater. 

The  volume  of  the  Upper  Fox  at  low  water  is  not  stated  by  Major 
ater,  nor  have  I  seen  it  stated  for  any  point  of  its  course*  At  the  lock 
ear  Fort  Winnebago  it  is  a  very  small  stream  at  low  water,  merely  suf- 
cing  as  a  feeder  to  slackwater  navigation.  Its  amount  is  of  no  prac- 
cal  importance  in  this  view,  for  any  needed  supply  can  be  drawn  from 
le  Wisconsin  Biver,  which  is  the  feeder  for  the  canal  connecting  the 
wo  streams. 

Major  Suter  states  the  lift  of  the  lock  at  Fort  Winnebago  to  be  7  feet, 
ad  the  height  of  the  Wisconsin  above  the  Fox  at  this  point  to  be  9^ 
^t.  This  fall  of  2J  feet  in  2^  miles  is  inadmissible  in  a  canal  for  navi- 
ation,  and  is  only  allowable  for  supplying  water-power.  The  guard- 
K^k  at  the  head  of  the  canal  communicating  with  the  Wisconsin  is  also 

lift-lock  even  at  low  water,  and  enables  vessels  to  pass  into  the  Wis- 
DDsin.  To  the  preceding  amount  of  elevation  between  the  Wisconsin 
nd  Lake  Winnebago,  as  stated  by  Major  Suter,  must  be  added  2^  feet 
)r  the  Portage  Canal  guard-lock,  and  he  makes  this  allowance  in  his 
ible  of  total  elevations. 
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Table  of  eatimates  given  by  Major  Suter^  United  States  Engineers,  for  ike  improtement  of  tie 
Upper  Fox  Hirer  and  Portage  Canal,  with  distances  and  elevations. 


OahkoRh  toEarek* 

Eureka  to  Fiddler's  Bend 

Fiddler's  Bend  to  Princeton 

Princeton  toMechan  River 

Hechan  River  to  bead  of  Lake  Puckaway 

Head  of  Lake  Puckaway  to  Montello 

Hontello  to  Governor's  Bend  lock 

Governor's  Bend  lock  to  Fort  Winnebago 

Fort  Winnebago  to  Wisconsia  River    (Portage 
Canal) 
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39 
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16.10 
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5i 

57 
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^^ 
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4* 
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326.023 
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•31,400 
151.873 
114,888 
105.500 

79.005 
W,  406 
50,505 

80.  COO 
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Condition  of  the  Wisconsin  River  in  1866. — Major  Suter^s  report  says: 

Oq  reachinfif  the  Wisconsin  River  the  season  was  so  far  advanced  that  I  was  obliged 
to  limit  myself  to  a  cursory  examination  of  the  stream,  with  a  view  of  determining  its 
general  characteristics,  the  feasibility  of  rendering  it  navigable,  and  the  beet  means  of 
attaining  this  end.  The  river  when  I  started  from  Porta^  City  was  about  a  foot  above 
low-water  level  for  this  season.  During  the  time  occupied  by  my  examination,  it  flae- 
tuated  between  this  height  and  6  inches  lower.  The  soundings  and  cross-sections  taken 
can  therefore  only  be  relied  on  as  giving  a  general  id^a  of  the  volume  of  water  in  the 
river  and  the  depth  of  its  channel.  No  r^iable  survey  has  ever  been  made  of  this 
river.  Its  exact  length,  even  from  Portage  to  its  mouth,  is  not  known,  but  is  given 
differently  by  various  authorities,  who  all  base  their  conclusions  on  the  Land-Office 
maps.  The  length  which  I  have  assumed  is  believed  to  be  nearest  the  truth.  The 
total  fall  between  the  same  points  is  also  a  matter  of  conjecture.  I  t<ook  twelve  ob- 
servations at  intervals  of  alK>ut  10  miles,  to  determine  the  fall  per  mile,  and  the  mean 
of  these  observations  is  probably  very  nearly  exact.  I  give  here  the  length,  totfl 
fall,  and  fall  per  mile,  as  given  by  different  authorities. 

To  avoid  repetitions,  and  to  enable  comparisons  to  be  made  here  of 
the  valae  of  these  determinations  and  those  given  by  others,  the  foUow- 
ing  table  has  been  made.  The  exact  measarements  made  by  our  survey 
in  1867  are  added : 

Table  of  different  esiimalea  and  measurements  of  lengthy  slope,  and  total  fall  of  the  Witcen' 

sin  River  below  Portage, 


Aathority. 


Mr.  C.  D.  Weatbrook,  oivU  engineer,  fh>m  levela  furniahed  by  railroad 
companies  in  1854 ^ 

SlUiman's  Journal,  altitude  by  barometer 

Mr.  D.  C.  Jenn6,  civil  engineer,  chief  engineer  of  Fox  and  Wisconsin 
Improvement  Company 

Levels  famished  Major  Suter  by  railroad  companies  in  1966 

Lengths  taken  by  Major  Snter  fVom  latest  editions  of  SUte  seotional 
maps,  the  fall  per  mile  a  mean  of  twelve  observations,  tvom  which 
the  total  fall  is  deduced 

Determined  by  our  survey  made  in  1867 


Length  in 
miles. 


137 


115 


112 
118i 


Fall  per 
mile. 


FeeL 
0.95 
.63 

1.00 


1.34 
1.50 


Totsl 
fall. 


FrA 
131.00 


lliOO 
179.00 


17&00 


The  result  of  our  survey  in  1867  thus  appears  to  be  nearly  the  same 
as  that  given  by  the  railroad  company — the  most  unfavorable  of  all  for 
an  improvement  of  the  navigation. 
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This  beiug  the  case,  we  mnst  be  prepared  to  make  some  allowance  for 
the  favorable  view  of  the  navigation  held  by  Major  Sater.  and  a  still 
greater  one  for  the  views  advanced  by  the  canal  company's  engineers 
and  officers,  nnder  the  inflaence  of  the  idea  that  the  slope  was  so  much 
less  on  the  average  than  it  really  is. 

It  is  not  my  intention  to  quote  connectedly  from  Major  Suter's  report 
on  the  Wisconsin,  as  the  data  obtained  by  him  were  necessarily  very 
imperfect,  and  he  recommended  that  a  thorough  survey  should  be  made. 
The  views  he  expressed  were  derived  from  imperfect  data,  and  although 
they  may  be  quoted  by  others  hereafter  as  more  favorable  than  those 
entertained  by  me,  I  refrain  from  doing  it,  because  I  think  it  would  be 
nnjast  to  him.  He  submitted  an  estimate  for  a  thorough  survey,  but 
none  for  any  improvement.  He  thought  that  with  low  wing  dams  6  feet 
draught  could  be  had. 

In  my  report  submitting  Major  Suter'd,  I  said : 

I  bave  not  as  favorable  an  opinion  as  Major  Suter  bas  of  tbe  benefioial  effect  of  dams, 
and  I  bave  estimated  for  the  expense  of  applying  boats  to  operate  directly  on  tbe  bars, 
to  ascertain  the  improvement  susceptible  by  that  means.  This  was  one  of  tbe  means 
aaggested  by  him.  Tbe  sands  of  the  Wisconsin  River  bars  are  easily  moved  by  tbe 
wat«r,  they  being  free  from  any  cementing  material.  I  believe  a  low-^  ater  navigation 
of  3  feet  tbronghont  would  be  all  that  at  present  can  be  promised. 

The  survey  that  I  made  in  18C6  at  the  mouth  of  the  Wisconsin  gave 
a  depth  over  the  bar  of  only  16  inches. 

With  the  low-water  depth  of  the  Wisconsin  sesnred  at  3  feet,  we  might  rely  much 
of  the  time  on  4  to  6  feet  for  average  stages. 

Tbe  locks  on  tbe  Fox  River  improvements  are  designed  for  4  feet  draught,  and  it 
seems  questionable  whether  it  would  do  to  undertake  increasing  this  depth  before  its 
availability  ou  the  Wisconsin  was  demonstrated.  Products  passing;  from  the  Missis- 
sippi to  the  east  through  the  lakes  mnst  break  bulk  before  reaching  its  destination. 
No  vessel  suitable  for  these  upper  rivers  would  be  able  to  navigate*  Lake  Michigan,  nor 
could  the  lake  vessels  in  ordinarv  river-stages  float  on  the  Upper  Mississippi.  There- 
fore, for  a  through  traffic  it  would  seem  beat;  to  adapt  the  improved  connecting  chan- 
nel to  the  size  of  tbe  grain -barges  of  the  Mississippi.  The  dimensions  of  tow-boats 
need  not  exceed  them. 

• 

WORKS  OP  IMPROVEMENT,  ETC.,  IN  THE  TEAR  1867 

In  accordance  with  the  recommendations  of  my  report,  an  appropria- 
tion of  $40,000  was  made  and  approved  March  2,  1867.  An  allowance 
was  also  made  from  the  item  for  survey  of  western  and  northwestern 
rivers,  to  enable  me  to  make  a  survey  from  Portage  to  the  mouth  of  the 
Wisconsin  Elver. 

The  procurement  of  a  boat  especially  designed  for  the  Wisconsin  was 
deferred  till  a  better  knowledge  of  it  was  gained,  and  until  the  result 
of  operations  with  similar  boats  on  the  Mississippi  Kiver  could  be  ob- 
tained.   This  was  all  that  was  attempted  on  the  Wisconsin  Elver. 

The  Green  Bay  and  Mississippi  Canal  Company,  during  the  year,  ex- 
ecated  several  needed  works  of  repair,  and  continued  dredging  the 
channel  on  the  Fox  Eiver  and  the  canals  around  the  dams.  I  have  not 
Been  their  annual  report,  but  learned  from  the  chief  engineer  that  the 
clam  and  lock  at  Montelio  were  completed,  the  lock  beiug  composite, 
^nd  costing  $19,000.    The  dams  in  connection  with  it  cost  $9,000. 

WOBKS  OF  IMPBOVEMENT  IN  THE  YEIE  1868. 

This  year  the  Green  Bay  and  Mississippi  Improvement  Company  con- 
tinned  their  works  of  repair  and  dredging  on  tbe  Fox  Eiver.    I  person- 

H.  Ex.  49 20 
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ally  examined  the  line  of  the  Fox  Biver,  and  purchased  at  Osfakosh  the 
small  side- wheel  steamer  Wiuneconue,  which  was  sapplied  with  a  pow- 
erfal  engine  and  a  spool  geared  to  connect  with  it,  thought  to  he  of 
great  service  in  pulling  snags  and  warping  the  boat  across  shoals.  Her 
dimensions  were:  length,  84  feet;  breadth,  24;  draught,  light,  2  feet. 
This  vessel  had  but  little  difficulty  in  passing  up  the  Upper  Fox,  althoogh 
drawing  all  the  water  there  was  on  the  bars;  but  it  took  a  great  deal  of 
trouble  to  get  her  down  the  Wisconsin  River  at  all,  and  she  was  unable 
to  pass  Prairie  du  Bay  till  after  a  rise  took  place.  We  were  unable  to 
make  any  use  of  her,  worth  naming,  that  season. 

In  October  an  attempt  was  made  to  employ  the  Caffrey  (one  of  the 
Mississippi  dredge-boats)  on  the  lower  part  of  the  Wisconsin,  she  having 
been  satisfactory  on  the  Mississippi.  It  was  found,  however,  that  she 
could  not  get  into  the  Wisconsin.  She  drew  about  32  inches,  and  was 
150  feet  long  by  30  wide,  with  side- wheels.  Only  2  feet  water  on  the 
bars  could  then  be  found  for  6  miles  up  the  Wisconsin.  (See  pp.  203 
and  204  Annual  Eeport  of  Chief  of  Engineers  for  1869.) 

Much  additional  information  about  the  valley  of  the  Wisconsin  Biver 
was  gained  this  year  by  Capt.  D.  W.  Wellman,  after  he  bad  submitted 
his  report,  which  is  printed  with  that  of  the  Chief  of  Engineers  for  1868. 
(See  pp.  351  to  356.)  In  this  report  he  favored  a  canal  along  the  valley 
more  than  any  other  method  of  improvement. 

WORKS  OP  IMPROVEMENT  IN  1869. 

During  September  and  October  the  Winneconne  was  employed  (with 
two  barges  to  carry  fuel  and  working  apparatus  so  as  to  secure  least 
possible  draught)  in  removing  snags  from  the  Wisconsin  between  Por- 
tage and  Sauk,  and  this  enabled  two  small  stern-wheel  vessels  to  make 
trips  on  this  portion  of  the  Wisconsin. 

I  again  made  a  thorough  personal  examination  of  it  in  company  with 
Mr.  Jacob  Blickensderfer,  jr.,  an  experienced  canal  engineer,  and  with 
his  assistance  planned  the  estimate  for  a  canal  along  the  valley,  sub- 
mitted with  this  final  report.  I  believe  no  work  was  done  by  the  canal 
company  beyond  repairs  immediately  needed. 

OONGLUDINO  REMARKS  TO  CHAPTER  lU. 

My  views  in  regard  to  the  improvement  of  the  Wisconsin  dififer  so 
much  from  those  generally  held  heretofore  that  I  have  felt  called  upon 
to  write  this  chapter,  so  that  others  can  see  by  it  the  reasons  for  those 
previous  views  and  compare  it  with  my  own;  and  as  the  Wisconsin 
forms  only  part  of  the  route,  I  have  thought  it  necessary  to  give  an 
account  of  the  other  portion  and  how  its  improvement  has  been  carried 
on,  so  that  in  adopting  a  final  plan  for  a  through  route  of  water-trans- 
portation the  whole  subject  may  be  presented  for  consideration.    The 
endeavor  has  been  to  make  this  presentation  as  complete  as  possible, 
because  the  documents  from  which  it  is  mostly  obtained  are  not  avail- 
able for  general  consultation. 
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ClAPTBR  IV. 

REPRESENTATION  OF  SURVEYS  MADE  IN  18e7-'68-'69 ;  THEIR  OBJECT  AND 
EXTENT ;  MAPS  AND  DIAGRAMS  CONSTRUCTED  FROM  MEASUREMENTS : 
TABLES  OF  HYDRAULIC  DATA;  ANOMALOUS  PHYSICAL  FEATURES  CON- 
SIDERED AND  REFERRED  TO  A  GENERALIZATION  OF  SIMILAR  EXHIBI- 
TIONS ELSEWHERE. 

Preparations  for  the  snrrey-— InstmctioDS  for  condncting  the  anrveys — Description 

OP  THB  MAPS  AND  DIAORABfS  MADB  FROM  THB  SURVBT8 — Cootionoas  plot,  SOalo  200 

feet  to  an  inch  — Crofls-aeotions  of  the  valley,  seales  400  feet  horizonlally  and  40  feet 
vertically  to  the  inch — Loogitadinal  profile  of  the  valley — Plots  of  carrent  measure- 
ments for  volume — Map  of  river  on  a  scale  of  two  inches  to  the  mile— General  map 
of  the  route  from  Green  Bay  to  the  Mimsissippi  River — Sheets  of  river-fi^ange  curves — 
General  description  of  the  basin  of  the  Wisconsin  River — Form  of  hasin, 
geographical  position,  Slc — General  elevation  above  the  sea — Geological  formations 
m  the  ba^in — Climate— Dbscription  of  features  of  the  valley— Definition  of 
term  valley,  die.— Slopes  and  terraces  not  overflowed  at  high  water^Marginal 
land  and  islands  overflowed  at  high  water— The  river-bed— Sand-bars,  £c. — 
Their  formation — Action  at  low  water — Very  bad  sand-bars  in  the  Mississippi  below 
the  Wisconsin — Very  bad  sand-bars  on  the  Wisconsin  at  the  jnnction — Movement  of 
sand-bars  down  stream^ Sources  and  quality  of  the  sand — Comparison  of  the  Wis- 
csonsin  sand  with  othior  water-moved  sands — Gravel  and  bowlders  in  river-bed — Fall- 
ing of  trees  and  snags— Bed-roek — Bridges — high  and  low  water  stages  and 
THEIR  DURATION— ICE— slope  OF  WATER-SURFACE — Table  of  measured  slopes  at 
low  water— Bend  effect— volume  of  disoharob— Method  of  measuring  volumes — 
Table  of  measured  and  low-water  volumes — Explanation  of  construction  of  table — 
Volumes  at  a  stage  one  foot  above  the  low  water  of  1867 — Volumes  at  Skinner's 
Bluff  for  all  stages — ^Anomalous  physical  features  of  the  Wisconsin  and  Fox 
BiVER  BASINS— The  near  approach  of  the  streams  without  uniting— Peculiarities  in 
the  course  of  the  Wisconsin — Peculiarities  in  the  course  of  the  Upper  Fox  River — 
liower  Fox  River — Analogies  between  the  Lake  Winnebago  basin  and  the  Lake  Win- 
nipeg babin  in  British  America — Probable  former  extent  of  Lake  Winnebago,  with 
diagram — Hypothesis  consistent  with  above-noted  conditions — Previous  attempts 
at  generalisation  in  regard  to  Fox  River — Probable  change  of  drainage  ok  the 
Four  Lakes  near  Madison— Explained  by  the  same  hypothesis  which  is  ap)ilicable 

to  an  extensive  area. 

• 

Preparations  for  the  survey. — ^The  examioatioii  of  tlie  WiscoDsiu  and 
Fox  Kiver  roate  in  1866  bad  shown  that  we  were  very  well  informed  in 
every  respect  concerning  the  portion  in  charge  of  tbe  Green  Bay  and 
Mississippi  Canal  Company,  along  the  Lower  and  Upper  Fox  Bivers, 
and  the  canal  at  Portage,  but  that  we  had  no  good  survey  of  the  part 
along  the  Wisconsin  Biver.  It  was  designed,  therefore,  to  make  as 
thoroagh  asarvey  as  possible  of  that  river  from  tbe  Portage  Canal  to 
the  Mississippi  dnring  the  season  of  1867. 

Early  in  August  gauges  were  set  up  and  observers  engaged  to  con- 
stantly record  the  height  of  the  water  at  the  following-named  places: 
At  Kilbonrn  City,  abont  20  miles  above  Portage;  at  Portage;  at  Sauk 
City,  29  miles  below  Portage;  at  upper  railroad-bridge,  25  miles  below 
Sauk  City;  at  Musooda,  23  miles  below  the  upper  railroad- bridge;  at 
the  lower  railroad-bridge,  21  miles  below  Musooda;  and  at  Bridgeport, 
14  miles  farther  down. 

This  last  place  is  but  6  miles  above  the  junction  with  the  Missis- 
sippi, and  within  the  range  of  backwater  from  floods  in  this  latter  river. 
These  gauges  were  ol>8erved  till  the  river  was  closed  by  ice,  about  the 
Ist  of  December.  They  were  also  continued  at  Portage;  upper  and 
lower  railroad-bridges,  in  1868,  from  April  to  December;  and  at  the 
upper  and  lower  railroad-bridges  in  1869  till  December.  In  these 
years  the  river*  was  open  from  the  first  part  of  April  to  the  first  part  of 
December.  These  gauge-observations,  as  plotted,  accompany  this  re- 
port. Observations  on  the  Mississippi,  at  Prairie  du  Chien,  and  on 
Lake  Winnebago,  are  shown  at  the  same  time  for  comparison.    TUea^ 
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three  years  (1867-68-^69)  gave  an  average  volume  of  water  above  the 
promise  of  years  in  general,  as  to  the  amount  of  water  flowing  along 
the  Wisconsin  and  neighboring  streams. 

As  it  was  desirable  to  conduct  the  survey  at  low  water,  the  first  part 
of  tlie  summer  of  1867  was  used  in  preparations,  such  as  fitting  up  a 
large  flat  scow  with  a  cabin,  to  serve  as  a  quarter-boat  for  the  surveying 
party,  and  in  obtaining  instruments,  note-books,  &c. 

Instructions  for  conducting  the  survey. — ^The  work  was  executed  so 
nearly  in  accordance  with  instructions  that  I  cannot  better  describe  it 
tban  by  inserting  the  instructions  issued  by  me  August  10, 1867: 

Unfted  States  Engineer  Office, 

Saint  Paul,  Minn.,  August  10,  1867. 

Ttwsarvey  of  tbe  WiscoDsio  River  will  extend  from  Kilboam  City  to  its  jaDction 
with  tke  Mi88i88i]ipi.  It  is  designed  to  have  the  maps  and  report  exhibit  all  the  infor- 
matioo  required  for  a  thorough  consideraiioo  of  the  subject  of  improving  its  navigatioii 
at  low  stages  and  determining  the  best  plan  of  executing  it. 

If  this  improvement  may  be  made  by  deepening  the  water  on  the  bars  by  means  of 
scrapers  in  excavating  or  by  wing  and  longitudinal  dams  to  prevent  sncb  bars  from 
forming  or  cause  their  removal  when  formed ;  if  by  closing  up  one  or  more  of  the  chan- 
nels we  4'an  produce  a  snflQciency  in  the  desired  one ;  or,  ir  these  must  all  fail  and  resort, 
be  had  to  slack  water  by  dams  with  locks,  or  by  continnons  canal  with  locks  along  tbe 
valley,  must  also  be  determined,  if  possible,  from  the  snrvey ;  and  also  the  relative 
advantages  of  different  methods  in  economical  construction  and  practical  value,  when 
Bfade. 

Tbe  quality  of  navigation  sought  is  such  as  will  adequately  meet  the  wants  of  a 
great  line  of  communication  from  the  Mississippi  River  to  Lake  Michigan  along  this 
liver,  tbe  Upper  Fox  River,  Lake  Winnebago,  Lower  Fox  River,  and  Green  Bay.  The 
existing  information  containsbut  very  little  that  is  conclusive  concerning  tbe  engineer- 
ing question  involved.  Nothing,  therefore,  must  be  relied  on  from  other  sources  than 
this  survey,  and  nothing  left  undone  that  circumstances  of  time  and  ability  will  enable 
the  surveying  parties  to  do. 

Tbe  general  features  of  the  valleys  of  the  northwestern  rivers  must  be  always  kept 
io  mind  by  the  different  engineers  employed,  and  they  are  readily  appreciat-ed  by  refer- 
ence to  tbe  following  section  and  map,  Plate  II. 

The  main  features  observable  are,  first,  a  high  bluff  on  each  side  of  the  river- vaUey, 
from  1  to  10  miles  apart,  and  from  100  to  400  feet  high,  composed  mainly  of  horizon- 
tally-stratified  rock,  and,  in  the  case  of  the  Wisconsin,  of  magnesian  limestone  of  the 
Silurian  formation.  The  slopes,  however,  are  often  covered  with  earth  and  grass,  so 
that  the  rock  is  discernible  to  common  observation  only  at  places  where  qnarnes  have 
been  opened. 

Tbe  second  feature  is  a  level  or  nearly  level  terrace,  mainly  composed  of  sand,  thongh 
occasionally  having  a  rich  surface-soil.  Towns  are  frequently  located  upon  it.  This 
terrace  is  from  20  to  60  feet  above  the  level  of  the  water ;  it  is  never  oontinnons  through- 
out the  valley  on  either  side^  and  rarely  of  much  extent  on  but  one  side  at  a  time.  It 
IB,  probably,  the  shallow  parts  of  an  ancient  water-course  which  once  occupied  the 
valley  from  bluff  to  bluff.    It  is  now  generally  above  overflow. 

Tbe  third  feature  is  the  bottom-lands  of  the  river,  generaUy  overflowed  at  highest 
stages,  and  having  tbe  high  bluff  or  terrace  for  their  margin.  This  bottom  contains 
many  lakes  and  marshes,  and  is  cnt  np  by  sloughs  forming  islands,  which  sometimes 
divide  the  main  stream  into  nearly  equal  parts.  The  margins  of  these  bottom-lands 
are,  in  the  natural  state,  generally  wooded,  and  form  the  banks  of  the  stream  at  mod- 
erate stages  when  the  sand-bars  are  covered. 

The  fourth  feature  is  the  bed  of  the  stream,  which  includes  the  part  covered  at  me- 
dium stages,  but  large  portions  of  which  become  dry  sand  or  gravel  bars  at  low  stages. 

There  are  thus  four  different  prominent  benches  or  levels  in  the  ri ver- valley : 

1.  The  level  forming  tbe  main  bluff. 

2.  The  sand-terrace,  generally  above  overflow. 

3k  The  bottom-land,  generally  overflowed  at  highest  water. 

4..  The  bed  of  the  stream. 

It  is  desirable  that  the  topographical  survey  shall  give  the  limits  of  each  of  these 
and  their  elevation.  This  may  be  in  a  very  general  way  for  ail  but  the  fourth  level,  to 
which  tbe  details  of  the  survey  should  be  mainly  directed. 

The  sketch  of  the  valley  given  above  assumes  a  simple  case  where  the  river  is  divided 
by  a  single  island,  bat  the  bottom-lauds  are  often  much  more  complicated  instroctare. 
There  is  generally,  however,  as  in  the  case  given,  one  main  channel,  and  to  this  tt^« 
more  thorough  work  of  sounding  may  generally  be  confined.    Experience,  good  JQ<' 
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menty  and  a  knowledge  of  a  special  casei  when  it  occurs,  must  govern  the  engineer  as 
to  what  is  to  be  done. 

The  snrvey  will  be  conducted  as  follows : 

A  continuous  transit-line  will  be  carefully  measured  and  staked  off  on  one  bank  or 
the  other  of  the  main  river,  as  may  be  most  easy,  and  all  the  topography  sketched 
along  it.    The  opposite  shore  must  be  located  by  triangnlation. 

The  topographical  note-book  must  show  both  edges  of  the  bottom-land,  and  the  edge 
of  the  water  at  the  time  must  ^t  the  position  of  the  stakes  used  by  the  sounding  par- 
ties, and  must  locate  all  prominent  buildings  by  measurements,  angles,  or  bearings, 
when  practicable. 

When  passing  prominent  points  marks  roust  be  left,  on  which  back-sights  can  be 
taken  as  the  work  progresses,  and  distant  points  on  bluffs  and  buildings  should  be 
similarly  used. 

Accompanying  this  transit-line  must  be  a  careful  line  of  levels,  in  which  should  be 
noted  frequently  the  height  of  the  bottom-lands  or  sand-terrace,  when  near,  the  height 
of  the  water  of  the  river  at  the  time,  that  of  the  last  high  water,  and  the  most  noted 
high  or  low  water  mark  that  may  be  ascertained.  Both  these  instrumental  surveys 
should  establish  marks,  at  least  once  a  mile,  on  trees,  rocks,  or  permanent  bnildiags ; 
carefully  describe  them  in  the  notes,  and  select  such  as  may  be  readily  found  after  the 
lapse  of  years  for  futuie  surveys  to  connect  with,  as  well  as  for  the  detached  portions 
of  this  snrvey. 

There  will  be,  besides  this  main  line,  two  subordinate  compass-parties  to  snrvey  the 
minor  channels,  which  will  connect  their  work  as  often  as  possible  with  the  main  line, 
and  must  always  do  so  at  the  point  of  beginning  and  ending  of  such  subordinate  line. 

These  parties  will  note,  besides  the  topographical  sketches  and  horizontal  dimen- 
sions, the  height  of  the  banks,  either  lH»ttom-land  or  sand-terrace,  wherever  they  see 
them,  and  will  make  an  occasional  section  by  sounding  across  the  slough  or  chute 
they  are  surveying. 

In  case  one  of  these  parties  is  surveying  a  channel  as  large,  or  nearly  so,  as  the  main 
channel,  it  must  be  sounded  with  the  same  care  as  the  main  channel,  especially  if  there 
is  any  question  about  which  one  it  would  be  most  desirable  to  close  up. 

There  will  be  a  separate  level-party  to  run  level-lines  transversely  of  the  valley  as 
often  as  the  progress  of  the  snrvey  will  permit,  and  where  there  are  steep  bluffs  the 
hand-level  can  1^  used  to  level  up  to  their  summits. 

In  all  cases  side  distances  for  locating  important  objects  must  be  measured  with  a 
tape-line;  pacing  will  frequently  ascertain  them  with  sufficient  accuracy,  and,  if  cir- 
cumstances prevent  this,  the  estimated  distance  must  be  noted. 

The  sketches  must  be  made  to  a  scale  on  the  ground,  must  give  the  kind  and  quality 
of  the  trees,  marshes,  sand-bars,  and  rocks ;  and,  when  objects  cannot  be  entered  on  the 
page  by  using  the  regular  scale,  the  distance  must  be  noted  or  estimated  by  angles  or 
bearings  from  fixed  points.  Connections  will  be  made  as  frequently  as  may  he  with 
the  railroad  line,  and  all  the  bridges  and  piers  will  be  carefully  measured  and  located, 
and  notes  made  of  all  obstructions. 

The  sounding-lines  will  be  run  obliquely  across  the  stream  from  300  to  600  feet  apart, 
more  or  less  closely,  as  the  correct  understanding  of  the  river-bed  may  require.  The 
soundiuffs  will  be  taken  with  a  pole  at  as  nearly  uniform  intervals  of  time  as  practica- 
ble, with  the  boats  rowed  at  uniform  rates  of  speed,  and  practice  must  be  acquired  so 
that  the  same  line  can  be  sounded  forth  and  back  with  approximately  the  same  result. 
0<>casionalIy  it  wonld  be  well  to  sound  them  both  ways,  especiaJly  at  important 
{koints. 

Where  the  grounding  of  the  boat  prevents  the  boat  reaching  the  shore,  the  distance 
to  the  stake  on  the  shore  must  be  noted.  The  sounding-pole  should  be  uniformly  12 
or  15  feet  long,  and  "  no  bottom  "  recorded  where  this  will  not  reach. 

The  cadence  of  time  is  lost  by  changing  one  pole  for  another  or  for  a  sounding-line 
at  deep  places.  These  deep  holes  must  be  determined  separately  after  the  regular  lines 
have  beeu  sounded.  The  engineer  in  charge  of  the  sounding-party  must  keep  a  sketch 
of  the  river  and  lines  sounded,  and  must  locate,  as  far  as  he  can  with  his  eye,  the  posi- 
tion of  the  bars  beneath  the  water. 

At  intervals  of  about  10  miles  there  should  be  two  sections  200  feet  apart  carefally 
sounded,  and  a  series  of  floats  at  middepth  observed  for  velocities,  so  that  the  dis- 
charge can  be  accurately  computed  after  the  manner  it  is  now  beiug  done  at  Saint 
Paul. 

If  possible,  the  main  line  should  be  kept  plotted  as  the  survey  proceeds,  on  the  scale 
of  200  feet  to  an  inch,  so  that  no  confusion  can  occur  in  the  system  of  Hqom  kept  in  the 
note-books.  A  short  time  in  the  evening  and  times  of  bad  weather  will  suffice  for 
this.  It  will,  besides,  serve  at  once  to  show  the  directing  engineer  if  the  surveys  made 
leave  out  any  desired  information.  The  quarter-boat  is  designed  of  ampje  size  to  fur- 
nish convenience  for  this  work. 

At  the  quarter-boat,  whenever  it  is  lying  still,  a  gauge  should  be  set  up  and  the  rise 
and  fall  of  the  river  carefully  noted.    It  will  be  of  service,  in  conuection  with  th-)  reg,- 
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'Tilar  river-n;aaf)^8,  in  redacinf;  the  levels  to  a  aniform  state  of  the  river  dariog  the  timo 
of  the  survey,  so  that  the  slope  can  he  constracted  for  any  stage  observed. 

In  procuring  subsistence  for  the  parties,  the  quantities  allowed  per  man  will  not  ex- 
ceed the  allowance  for  a  soldier  in  the  armies  of  the  United  States.  And  the  material 
procured  will  be  limited  to  articles  thus  allowed,  unless  an  eqniysdent  of  other  mate- 
rials can  be  obtained  at  an  equal  or  less  cost  than  these. 

It  is  directed  that  no  regular  meal  shall  be  served  on  the  qnarter-boat  in  the  middle 
of  the  day,  and  arrangements  must  be  made  for  sending  a  sufficiency  of  food  from  the 
boat  to  the  x>lace  where  the  parties  are  at  work.  Small  parties  working  at  some  dis- 
tance from  ibe  boat  must  take  this  meal  with  them  in  the  morning.  In  the  evening  a 
full  dinner-meal  will  be  served  on  the  quarter-boat,  and  also  in  the  morning  before 
going  to  the  work ;  and  every  exercise  pf  authority  must  be  used  that  this  does  not 
delay  the  commencement  of  the  day's  work. 

The  following  ])artv,  besides  the  principal  engineer,  will  be  employed  on  this  surrey, 
\)ut  the  engineer  in  charge  is  authorized  to  change  the  men  from  one  party  to  another 
An  any  manner  he  thinks  best,  according  to  the  nature  of  the  work  of  each.     For  main 
transit-party,  one  engineer  and  six  men ;  for  main  level-party,  one  engineer  and  three 
»men ;  for  cross-section  level-party,  one  engineer  and  three  men ;  for  two  compass-par- 
ties, each,  one  engineer  and  three  men  ;  for  one  soundiog- party,  one  engineer  and  five 
>men;  cook  and  steward,  two  men  ;  care  of  quarter-boat,  two  men. 

The  engineer  in  charge  will  endeavor  to  inform  himself  fully  of  the  character  and 
Tesonrces  of  the  country  for  building  dams  of  stone,  timber,  or  brush,  and  for  locks  and 
other  masonry.  He  must  also  keep  a  regular  journal,  detailing  the  operations  of  the 
different  parties  and  other  information.  The  survey  will  be  conducted  in  the  manner 
above  described, from  Portage  to  the  mouth,  and  if,  on  arriving  at  the  latter  point-,  it 
shonld  be  found  that  additional  surveys  were^eqnired  in  special  localities,  as  nndonbt- 
edly  it  will  be,  detached  parties  may  be  made  to  execute  them. 

A  weekly  report  of  progress  will  be  made  to  th's  office,  and  further  information  given 
from  time  to  time,  if  required. 

G.  K.  WARREN,  Ac. 

Some  minor  modi6cations  only  were  made  iu  condnctiDg  the  survey. 
Instead  of  tlie  edges  of  submer^^ed  bars  bein^;  sketched  io,  the  method 
was  improved  as  far  as  practicable  by  fixing  them  by  means  of  bearings 
to  a  level  staff,  with  a  telescope  having  a  micrometer,  by  which  the  dis- 
tance was  obtained.  The  very  complicated  net-work  of  chaDDels  and 
wooded  islands  demanded  so  mach  work,  that  the  boundaries  of  the 
bottom-lands  next  to  the  high  bluffs  and  terraces  could  not  all  be  deter- 
mined in  1807,  nnd  such  as  were  not  were  obtained  in  1868-'69.  It  was 
impracticable  to  secure  iiiformatiou  complete  enough  to  give  more  thaa 
an  approximate  idea  of  proper  location  for  a  canal,  and  to  furnish  a 
guide  for  a  final  survey  for  location. 

The  levels,  though  very  carefully  made,  did  not  give  the  surface  of 
the  water  as  often  as  might  be  desired. 

This  slope  was  constantly  varying,  although  for  distances  of  5  or  6 
miles  it  is  nearly  uniform  throughout.    The  assistant  with  the  leveling- 
instrument,  Mr.  J.  Z.  Osborn,  a  gentleman  much  esteemed  by  all  who 
knew  him,  was  taken  with  a  fever  on  the  latter  part  of  the  survey,  and 
died  on  the  work.    His  place  was  filled  by  Assistant  V^ellman. 
'    The  hydraulic  measurements  were  designed  to  get  the  volume  of  the 
water  as  nearly  as  possible  by  the  method  of  Humphreys  and  Abbot, 
which  was  accepted  without  any  attempt  at  verification  on  this  survey. 
More  careful  hydraulic  measurements  were  at  the  time  being  condncted 
at  Saint  Paul,  under  similar  conditions  of  flowing  water,  and  it  was 
found  there  that,  as  far  as  anything  could  be  inferred  from  observations 
in  streams  of  this  character,  the  laws  obtained  from  the  authors  referred 
to  were  confirmed. 

The  original  surveying-party  was  composed  as  follows: 

Mr.  E.  T.  Ellsworth,  transit-party,  on  right  bank. 

Mr.  E.  L.  Billings,  compass  party,  on  left  bank. 

Mr.  I.  D.  McKown,  compass-party,  on  islands. 
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Mr.  W.  W.  Rich,  cross-sections  of  valley  and  location  of  sand-bar 
erests. 

Mr.  J.  Z.  Osborn,  levelingparty. 

Mr.  R.  J.  Dake8,  soundings  and  hydrography. 

Bvt.  Maj.  Charles  R.  Sater  was  present,  in  charge.  Mr.  D.  W.  Well- 
man  was  general  assistant,  studying  the  subject  and  supplying  tempo- 
rary disability  of  any  other  assistant,  or  looking  up  any  matter  outside 
of  their  specialties.  Mr.  J.  P.  Cotton,  who  had  acquired  experience  of 
my  method  of  river-surveying  during  the  autumn  of  1866,  assisted  in 
setting  the  survey  going  at  Portage. 

The  field-work  was  begun  in  August,  and  was  completed  down  to  the 
mouth  on  the  6th  of  November.  A  line  of  levels  was  also  run  above 
Portage  to  the  Dalles  at  fiilbourn  City. 

The  summary  of  field-work  in  1867  is  as  follows : 

Miles. 

Measured  tranHit-Iine  on  river-bauk ; 119. 3 

Measured  cooipass-lioe  on  river-bank 117. 1 

Measured  cooipass-Iine  ou  islands 116.2 

Measured  cross-section  lines  of  valley 53. 0 

Measured  survey- lines  near  Portage  and  Prairie  du  Chien 10. 0 

Total  measured  lines 415. 6 


Measured  ma!n-l*ne  levelings 122.0 

Approximate  length  of  lines  sounded  over 375. 0 

Number  of  measurements  of  volume  of  Wisconsin 12 

Number  of  measurements  of  volume  of  tributaries. 5 


n- 


This  does  not  include  the  additions  made  in  1868  and  1869.  In  the 
sbove  summary  no  mention  is  made  of  a  multitude  of  triangulations; 
by  which  the  surveys  of  opposite  banks  and  at  the  head  and  foot  of 
islands  and  bars  were  united. 

DBSORIPTION   OF    THE   MA.PS   AND   DIAGRAMS    MADE   FROM   THE   SUR- 
VEYS. 

An  account  of  the  labor  of  mapping  this  survey  and  the  delays  at- 
tending it  has  already  been  given  in  an  introductory  chapter,  so  we  will 
proceed  at  once  to  enumerate  the  maps  and  diagrams. 

Continuous  plot  ftcale^  200  feet  to  an  inch. — The  first  plot  has  been  con- 
structed from  the  field  notes,  on  a  scale  of  200  feet  to  the  inch,  on  white 
paper  backed  with  cloth.  This  forms  twenty-four  sheets,  with  a  uni- 
form length  of  10  feet  each. 

It  has  been  the  effort  to  put  upon  this  map  all  the  notes  of  the  field- 
books,  80  that  no  further  reference  to  them  should  ever  be  necessary. 
These  sheets  show  the  measured  and  triangulated  lines,  and  thus  indi- 
cate, by  their  proximity  to  objects  represented,  the  accuracy  which  be- 
long to  the  representation.  The  appearance  of  the  sand-bars  as  thus 
given  was  made  with  special  care,  and  is  intended  to  show  this  impor- 
tant feature  as  it  was  then  presented.  Although  every  part  ot  this 
sandy  bed  changes  from  year  to  year,  this  representation  will  give  a 
reliable  idea  of  what  it  is  in  general — as  much  alike  from  year  to  year  as 
are  the  leaves  of  a  mature  tree,  although  never  exactly  the  same. 

Improvements  had  accomj)li8hed  nothing  in  changing  them,  and  this 
map,  therefore,  shows  these  river  sand-bars  as  seen  by  Marquette  and 
Jolliet  in  1673;  by  Major  Long,  United  States  Army,  in  1817;  by  the 
Fifth  United  States  Infantry  in  1819,  and  by  all  subsequent  examiners. 

In  the  future  study  of  them,  by  such  as  may  desire,  it  must  be  kept  in 
mind  that  these  bars  are  all  mutually  related.    A  change  in  one  aff^c^t^ 


312  NAVIGATION   OF   THE   MISSISSIPPI   RIVER. 

• 

the  flow  of  water  (which  caused  the  change),  aud  this  effect  is  felt  above 
and  below.  The  elevation  of  the  river-sarface,  referred  to  an  assnmed 
datam-plaDey  and  that  of  the  deduct  low- water  surface  are  shown  on 
these  plots  by  figures  inclosed  by  brackets. 

CroBS  sections  of  the  valley-^scale  4^00  feet  horizontally  and  40  feet  rerli' 
cally  to  ike  inch, — Besides  this  map — scale  200  feet  to  the  inch — there  are 
seventeen  cross-sections  of  the  valley  on  dififerent  sheets,  made  on  a 
scale  of  400  feet  to  the  inch  horizontally  and  40  feet  to  the  inch  verti- 
cally. 

Longitudinal  profile  of  valley. — ^There  was  made  a  longitudinal  profile 
of  the  river  and  the  immediate  banks  where  the  line  of  levels  was  roD^ 
on  scales  of  2  inches  to  the  mile  horizontally  and  1  inch  to  40  feet  verti- 
cally, and  all  the  data  that  could  be  shown  on  a  profile  in  regard  to 
height  of  bottom-lands,  terraces,  &c.,  and  slopes  of  water-surface  and 
distances  are  given. 

Fhts  of  currentrfneasurements  for  volume. — ^The  measurements  of  sec- 
tions and  velocities  of  current,  to  obtain  the  volume  of  water  passing, 
are  plotted  on  manila  paper,  on  scales  of  100  feet  to  the  inch  horizon- 
tally and  20  feet  to  the  inch  vertically.  On  these  plots  are  given  the 
plotted  courses  of  the  current  and  all  the  calculations  used  in  obtaining 
the  volume.  They  are  fastened  together  and  properly  designated,  so 
that  this  important  matter  can  be  readily  revised  by  any  one. 

All  of  the  foregoing  are  suited  to  a  study  of  special  localities  or  sub- 
jects. 

Map  of  river  on  a  scale  of  2  inches  to  the  mile. — For  ittie  general  con- 
sideration of  the  improvement  a  reduced  map  has  been  Inade  on  a  scale 
of  2  inches  to  the  mile,  which  is  as  small  as  will,  enable  the  important 
features  to  be  shown.  This  scale  was  chosen  because  it  is  that  of  the 
United  States  land-survey  township  plots,  as  filed  on  their  records. 
This  map  shows  the  main  bluffs  (which  were  often  too  distant  to  be  in- 
cluded on  the  larger-scale  maps),  the  terraces,  bottom-lauds,  islands, 
dry  bars,  and  under- water  bars.  The  seventeen  cross-sections  of  the  val- 
ley are  reduced  and  placed  marginally  along  it,  and  the  height  of  the 
water-surface  is  noted.  This  map  is  designed  for  publication  with  this 
report,  if  the  report  be  published.  It  is  divided  into  eight  sheets  for 
photolithographing. 

General  map  of  the  route  from  Oreen  Bay  to  the  Mississippi  River. — We 
have  also  prepared  a  general  map  and  profile  of  the  route  from  Oreen 
Bay  to  the  Mississippi  Biver.  The  map  is  on  a  scale  of  6  miles  to  the 
inch,  and  shows  the  line  of  provisional  location  for  a  canal.  The  profile 
is  on  a  scale  of  8  miles  to  the  inch  horizontal  and  40  feet  to  the  inch 
vertical. 

Sheet  of  river  gauge  curves. — There  have  also  been  prepared  for  publica- 
tion, in  one  sheet,  diagrams  on  curves  of  rise  and  fall  from  the  gauge- 
readings  on  Lake  Winnebago,  on  the  Wisconsin  River,  and  on  the  Mis- 
sissippi Biver,  for  the  years  1867, 1868, 1869. 

GENERAL  DESCRIPTION  OF  THE  BASIN  OF  THE  WISCONSIN  RIYflB. 

Form  of  basin^  geographical  position^  &c. — The  basin  drained  by  this 
river  is  of  a  comparatively  narrow,  triangular  form,  bounded  by  the 
water-sheds  between  it  and  Lake  Superior  on  the  north.  Lake  Michigan 
on  the  southeast,  and  the  Mississippi  Biver  on  the  southwest.  From 
the  source  to  Portage  City  the  general  course  of  the  main  river  is  south, 
the  distance  in  a  straight  line  being  about  190  miles.  Tbenco  to  its 
mouth  the  general  course  is  west-southwest  for  a  distance,  in  direct  line,. 
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of  about  IK)  miles.  The  whole  basin  lies  within  the  parallels  of  43^  and 
46^  10^  north  latitude  and  the  meridians  of  88^  45'  and  91^  west  from 
Greenwich,  and  covers  about  11,850  square  miles. 

General  elevation  above  the  sea. — At  the  junction  of  the  river  with  the 
Mississippi  the  surface  at  low  water  is  about  625  feet  above  the  level  of 
the  sea,  which  is  about  that  of  Lake  Superior,  Lake  Michi^n  being 
589  feet.  The  level  of  the  country  in  this  vicinity,  at  the  top  of  the  main 
high  banks  (or  *^  bluffs"  as  they  are  generally  called  on  western  rivers), 
is  from  400  to  500  feet  higher,  making  the  level  of  the  high  prairieland 
or  plateau  from  1,000  to  1,100  feet  above  the  sea.  Ascending  the  river 
from  the  mouth  to  Portage  the  low-water  river-surface  rises  180  feet, 
making  the  low-water  surface  at  Portage  805  feet  above  the  sea.  The 
high  plateau  rises  nearly  at  the  same  rate,  being  just  south  of  Portage 
about  400  feet  above  the  river,  or  1,500  feet  above  the  sea-level.  This 
high  prairie  is  very  much  cut  up  by  ravines  and  river- valleys,  so  that 
considerable  areas  are  but  little  elevate  above  the  surface  of  the  river. 
The  whole  of  the  basin  has  been  the  scene  of  vast  glacial  denudation  and 
deposition.  At  the  sources  the  face  of  the  country  is  characterized  by 
lakes  and  swamps  (a  feature  common  to  the  sources  of  most  of  our 
northwestern  rivers),  and  is  elevated  from  about  1,400  to  1,600  feet 
above  the  sea,  or  from  100  to  300  feet  above  the  highest  Unds  near 
Portage.  The  water  from  the  sources,  therefore,  descends  from  600  to 
800  feet  in  reaching  Portage. 

Geological  formations  in  the  basin, — ^The  lake  region  about  the  source  is 
represented  on  OwenV  geological  map  as  composed  of  heavy  drift- 
deposits,  800  to  1,000  feet  above  the  level  of  Lake  Superior,  underlaid 
with  crystalline  rocks,  with  occasional  outcrops  of  granitic  and'igneous 
rocks.  This  is  the  character  of  the  basin  as  far  down  as  Whitney's 
Bapids,  a  distance  from  the  sources  in  a  straight  line  of  aboat  130  miles. 
The  width  of  the  basin  here  does  not  exceed  60  miles.  SSonth  of  Whit- 
ney's Bapids  the  rocks  of  the  Lower  Silurian  formation  appear,  generally 
showing  an  increased  height  above  the  river  as  it  descends.  The  strat- 
ificatiou  is  but  little  inclined,  the  general  dip  being  to  the  southwest, 
with  some  few  irregularities  and  reversals  of  dip. 

From  Whitney's  Bapids  to  Honey  Creek  (34  miles  below  Portage),  a 
distance  by  the  river-valley  of  about  90  miles,  the  rock  is  generally  a 
soft  siliceous  sandstone,  easily  crumbled.  It  has  suffered  great  degra- 
dation, the  dbbris  supplying  immense  quantities  of  sand  to  recent  ter- 
races and  river  formations.  The  valley  of  the  river  from  Whitney's 
Bapids  to  the  Dalles  is  mainly  a  broad  expanse  of  sand,  with  the  sand- 
stone rising  out  of  it  in  detached  hills.  It  is  probable  that  this  was 
formerly  a  lake-bed  before  the  gorge  at  the  Dalles  was  cut  through,  and 
that  a  waterfall  formed  the  outlet  of  the  lake,  which  cut  away  the  bar- 
rier and  drained  the  lake.  The  waves  of  such  lake  must  have  continued 
to  abrade  the  sandstone  and  to  spread  the  sand  over  the  bed  through 
mrhich  the  Wisconsin  now  flows. 

Below  Honey  Creek  a  magnesian  limestone  of  the  Lower  Silurian  be- 
gins to  form  the  tops  of  the  bluffs.  As  the  stream  descends  the  valley, 
the  thickness  of  this  limestone  increases,  and  that  of  the  underlying 
sandstone  diminishes,  the  latter  disappearing  at  the  mouth  of  the  river. 
This  soft  sand-rock,  therefore,  forms  the  bed-rock  all  the  way  down  from 
Portage,  and  there  can  be  but  little  doubt  that  under  the  influences  to 
which  it  was  subjected  while  the  valley  was  forming,  the  excavation  into 

^Beport  of  a  Geological  Sarvey,  &^c.,by  David  Dale  Owen,  pablished  by  Lippincott, 
Grambo  &  Co.,  Philadelphia,  1852. 
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this  bed  was  carried  to  a  great  depth.  It  is,  at  best,  bat  the  poorest  of 
foundations  for  any  structare  like  a  dam,  even  if  reached  at  a  reasonable 
depth.  The  magnesian  limestones  furnish  good  building-material,  re- 
markably easy  to  quarry  and  cut  into  shape. 

In  the  basin  there  are  no  considerable  formations  of  a  geological  age 
between  the  Silurian  and  the  Post  Pleiocene,  but  almost  every  variety 
of  glacial  drift,  modified  and  unmodified,  is  found,  and  many  terraces 
dating  from  the  glacial  period  to  the  present  time. 

Climate  of  the  basin, — The  meteorological  observations  made  by  the 
Surgeon-General's  Department  United  States  Army*  at  Fort  Winne- 
bago, near  Portage,  and  at  Fort  Crawford,  on  the  Mississippi  River,  3 
miles  above  the  Wisconsin,  are  the  only  ones  in  my  possession  in  regard 
to  the  climate.  The  observations  at  Fort  Winnebago  and  Fort  Craw- 
ford were  made  at  places  "  elevated  70  feet  above  the  river.''  The  ele- 
vations above  the  sea  were  at  the  first  locality  870  feet,  and  at  the  second 
695  feet.  The  river-valleys  in  which  these  observations  were  made  are 
about  300  to  400  feet  below  the  high  lands  in  the  neighborhood.  The 
temperature-observations  included  the  period  from  1822  to  184.5;  those 
for  measuring  the  rain-fall,  from  1836  to  1845.  The  following  are  the 
average  results  obtained : 

Table  of  mean  temperature  and  rain-fall  at  Fort  Winnebago  and  Fort  Crawfordy  1822-I84n, 

and  1836-1845,  respectively. 


Mean  sprioj^tempentnre. . 
Mean  snmmer-temperatnre 
Mean  aatnmn-temperatare 
Mean  winter-temperature. . 
'Mean  annual  temperature. 

Mean  spring  rain-fall 

Mean  summer  rain-fall .... 

Mean  autumn  rain-f^ll 

Mean  winter  rain-fall 

Mean  annual  rain-fall 


Fort  Winnebago. 


45°.  49  Fahrenheit 
67  .  96  Fahrenheit 
45  .  96  Fahrenheit 
19  .  78  Fahrenheit 
44  .  80  Fahrenheit 

S.58  inches 

It.  46  inches 

7.63  inches 

9. 89  inches 

37.  49  inches 


Fort  Crawford. 


480.66  Fahimbeit. 
72  .28  Fahrenheit. 
48  .  34  Fahrenheit 
21  .35  Fahrenheit 
47  .  63  Fahrenheit 

7. 63  inches. 
1 1. 87  inches. 

7. 90  inches. 

4. 00  inches. 
31. 40  inches. 


The  subject  is  considered  of  sufiQcient  importance  to  require  these 
tables  of  monthly  means  to  be  given  in  full  in  this  report,  and  they  are 
accordingly  copied  below. 

*Pablished  as  Secate  Ex.  Doo.  No.  96,  first  session  Thirty-foarth  CoDgress,  703  pages, 
qnartOf  with  an  ootline  mapf  and  entitled  ''  Statistical  report  on  the  sickness  and  mor- 
tality in  the  Army  of  the  IJnited  Stat'Cs,  compiled  from  the  records  of  the  Surgeon- 
GeneraVs  Office,  embracing  a  period  of  sixteen  ^ears  from  January,  1839,  to  January, 
1855.  Prepared,  under  the  direction  of  Bvt.  Brig.  Gen.  Thomas  Lawson,  Surgeon-Gen- 
era] United  States  Army,  by  Richard  U.  Coolidge,  M.  D.,  assistant  surgeon  United 
States  Army,  1856." 
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From  these  tables  it  will  be  seen  that  the  annaal  rain-fall  is  some  yean 
20  per  cent,  below  the  average  and  occasionally  as  mnch  as  25  per  cent 

The  summer-rains,  on  the  average,  are  earlier  by  two  months  at  Port- 
age than  at  the  mouth  of  the  river,  and  somewhat  heavier,  althoogh 
the  annual  average  is  a  little  the  greater  at  the  mouth. 

We  have  no  series  of  observations  of  the  rainfall  in  the  upper  part  of 
the  basin,  but  as  far  as  we  can  infer  from  our  river-gauge  observations 
in  1867.  '68,  and  '69,  the  region  seems  not  so  well  supplied  with  summer- 
rains  as  the  adjoining  basins  east  and  west  of  it.    The  upper  part  of  the 
basin  lies  in  the  belt  of  coniferous  trees — pine,  spruce,  hemlock,  and 
larch — and  there  is  a  large  business  done  in  making  lumber  from  tbeiD. 
The  lower  portion  of  the  basin  is  partly  open  prairie,  partly  covered  by 
forests  of  trees  common  to  this  latitude :  oak,  chestnut,  beech,  birch, 
maple,  e^.m,  cottonwood,  willow,  cedar,  &c.    Where  the  soil  is  not  too 
sandy,  wheat,  barley,  oats,  maize,  hops,  &c.,  grow  well,  so  that,  althoogh 
th*<e  climate  is  comparatively  dry,  artificial  irrigation  is  not  needed 

DESCRIPTION  OF  FEATURES  OF  THE  VALLEY  OF  THE  WISCONSIN. 

Definition  of  term  ^^talley^^^  dtc, — By  the  valley  is  meant  tiiat  portion  of 
the  basin  inclosed  within  the  visible  outline  of  the  high  banks  as  seen 
from  the  river.  On  this  river  the  high  banks  are  mainly  composed  of 
stratified  rocks,  but  in  some  instances  of  high  terraces  of  drift-material 
It  will  be  sufficient  for  the  purposes  of  this  report  to  limit  onr  attentioa 
to  the  portion  of  the  valley  from  the  Dalles,  20  miles  above  Portage, 
to  the  moftth.  The  Dalles  are  a  narrow  gorge  formed  by  a  cat 
through  the  sandstone  rock  about  5  miles  in  length,  and  in  the  narrow- 
est place  only  54  feet  wide.  The  effect  of  this  contraction  is  such  as  to 
restratn  the  floods,  so  that  they  are  said  sometimes  to  rise  50  feet  above 
low  water  in  the  valley  above,  while  the  same  flood  will  rise  not  to 
exceed  10  feet  in  the  valley  below.  The  valley  attains  its  greatest  width 
in  the  neighborhood  of  Portage,  where  it  varies  from  6  to  12  miles. 
Here  the  Fox  and  Wisconsin  Valleys  are  the  same,  not  being  separated 
by  any  high  ground.  The  valley  becomes  narrower  at  Dekorra,  8  mUeo 
below  Portage,  not  there  exceeding  a  width  of  3  miles.  The  river 
washes  directly  against  the  sandstone  at  Dekorra,  where  this  rock  doe» 
not  rise  higher  than  about  60  feet  above  the  water-surface,  while  the 
more  distant  bluffs  on  the  other  side  rise  about  400  feet  above  the 
water.  From  Dekorra  down  to  the  mouth,  the  valley  varies  in  width 
from  1  to  6  miles.  The  course  of  the  outline  of  the  main  bluffs  and  the 
valley  between  them  is  very  direct  below  Portage.  The  central  line  of 
the  valley  plotted  from  near  the  mouth  of  Baraboo  Biver  runs  about  S« 
470  W.  for  20  miles;  then  8.  15o  W.  for  8J  miles;  then  N.  89©  W.for 
39  miles ;  S.  47°  W.  for  10  miles ;  then  S.  71o  W.  for  10  miles ;  then  8. 
490  W.  for  7  miles ;  and  then  W.  for  5  miles  to  the  junction  with  the 
Mississippi.  The  total  distance  by  these  courses  is  99^  miles.  The  dis- 
tance in  a  straight  line  between  the  junction  of  the  Baraboo  with  the 
Wisconsin  and  the  junction  of  the  Wisconsin  with  the  Mississippi  is 
about  90  miles  and  the  course  about  S.  67^  W.  The  windings  of  the 
main  valley,  therefore,  only  increase  the  direct  distance  by  about  10  per 
cent. 

Slopes  and  terraces  not  overfloiced  at  high  water, — A  large  portion  of 
the  part  iucluded  as  valley  is  made  up  of  the  foo^8lopes  of  the  high 
banks,  which,  by  the  addition  of  glacial  and  alluvial  deposits,  became 
terraces  above  the  present  high-water  level  of  the  river,  and  were  not 
formed  by  it  under  existing  couditious.  The  terraces  are  quite  a  feature 
of  the  valley.    Some  ure  com\>osed  of  moditied  glacial  drift,  .same  off 
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river  gravel,  and  some  of  fine  sand.  The  river,  sometimes,  in  its  course, 
washes  directly  against  these  terraces,  which  thns  coi^tinaally  contrib- 
ute to  the  material  in  the  river-bed.  At  other  times  broad  strips  of 
bottom-lands,  only  submerged  at  high  water,  separate  the  river  from 
the  terraces.  These  terraces  are  not  continuous  along  the  valley,  but  in 
detached  parts.  The  larger  of  these  are  usually,  in  their  natural  state, 
prairies  covered  with  grass  and  oak-openings.  One  of  them  is  Sauk 
Prairie,  lying  upon  the  right  bank,  on  which  Sauk  City  stands.  It  is  3 
to  5  miles  wide  and  10  miles  long.  This  is  one  of  the  most  valuable 
agricultural  tracts  in  the  Wisconsin  Valley.  Such  places  may  furnish 
good  canal-location.  Ten  miles  below  this,  on  the  left  bank,  is  another 
such  terrace,  about  20  feet  above  the  riverj  2  or  3  miles  in  width,  and  6' 
or  8  miles  in  length.  Two  miles  farther  down.  Spring  Oreen  Prairie 
begins,  on  the  right  bank,  elevated  30  to  40  feet  above  the  river,  3  miles 
wide  and  10  miles  long.  About  3  miles  below,  on  the  left  bank,  is 
the  English  Prairie,  1  to  3  miles  wide  and  14  miles  long.  Five  or  six 
miles  lower  down,  on  the  left  bank,  is  another,  2  miles  wide  and  6  or  7 
miles  long,  on  which  is  the  site  of  Boscobel.  There  are  many  other 
terraces,  generally  at  a  higher  level  above  the  river,  composed  of  coarser 
materials  than  sand  and  usmilly  wooded. 

Marginal  lands  and  islands  overflowed  at  high  water, — All  along  the 
river,  with  but  few  exceptions,  is  a  strip  of  low  land,  commonly  called 
bottom-land,  from  3  to  6  or  8  feet  above  low  water.  These  lands  are 
generally  highest  next  to  the  river,  and  slope  away  from  it,  often  termi- 
nating in  lakes  or  marshes.  Where  it  is  not  occupied  by  lakes,  marshes, 
or  sloughs,  it  is  covered  by  a  dense  forest  of  trees  and  undergrowth.. 
The  wooded  islands  are  of  the  same  origin  and  nature  as  the  bottom- 
lands, and  in  many  instances  they  are  scarcely  to  be  distinguished  or 
separated ;  in  others  they  divide  the  river  into  several  distinct  chan- 
nels, being  sometimes  as  much  as  3  miles  long.  There  is  a  great  num- 
ber of  these  channels  and  islands,  the  shore-lines  of  which  more  than 
double  that  which  a  single  channel  would  have.  The  width  of  the  flood - 
plain,  that  is,  the  width  from  one  edge  of  the  overflowed  lands  to  the 
opposite  edge,  including  river  and  islands,  below  the  Baraboo  River,  is 
from  three-quarters  of  a  mile  to  3  miles.  The  course  of  the  flood-plain 
is  nearly  that  of  the  valley,  and,  as  given  before,  is  99^  miles  from  the* 
Baraboo  Kiver  to  the  Mississippi.  The  distance  by  the  course  of  the 
main  river  between  the  same  points  is  113  miles,  so  that  the  increase  of 
length,  by  the  windings  of  the  river,  over  that  of  the  flood-plain  to  which 
it  is  confined  is  less  than  15  per  cent.  This  directness  of  flow  is  a  pecu- 
liarity of  clear-water  streams  with  sandy  beds  and  high  slopes.  In 
muddy  streams  with  low  slo|)es  it  is  not  an  uncommon  thing  for  the 
meanderings  of  the  river  to  be  double  the  length  of  the  flood-plain. 
There  seems  to  be  a  relation  between  these  two  cases  pointing  to  a 
common  cause  and  effect.  The  banks  of  the  muddy  stream,  having 
more  firmness,  cause  the  river  to  scour  the  bed  and  preserve  a  single 
channel,  while  the  gradual  yielding  of  the  concave  bends  increases  the 
curvature  and  folds,  and  thus  establishes  resistance  by  increased  sur- 
face of  friction,  and  by  diminishing  the  slope  as  the  course  lengthens. 
In  the  case  of  the  sandy  stream,  the  banks  yield  more  readily  than  the 
bed,  and  thus  the  stream  spreads  and  islands  form  on  dry  sand-bars, 
dividing  the  river  into  separate  parts.  This  increases  the  frictional 
surface  and  diminishes  the  velocity  until  a  limit  is  reached.  One  accom- 
modates its  bed  to  slope  and  volume  by  lengthening,  the  other  by  widen- 
ing. The  water  of  the  Wisconsin  is  very  free  from  sediment,  and  at 
ordinary  times  quite  clear,  with  a  tinge  of  amber  color  from  decaying 
vegetation. 
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THE  RIVEB-BED. 

Sand-bars. — In  the  ordinary  practical  point  of  view,  these  form  the 
most  important  feature  of  our  subject  as  regards  direct  effect  upon  navi- 
gation. They  were  noted  by  the  first  explorers  in  their  canoes,  and  no 
one  treating  of  the  river  since  has  failed  to  give  them  prominence.  Be- 
tween Portage  and  the  mouth  of  the  river  these  shoals  are  numbered  by 
hundreds.    They  are  composed  of  grains  of  almost  pure  siliceous  sand. 

Formation  of  sand-bars, — ^The  sand  is  moved  down  stream  on  or  near 
the  bottom.  Part  of  it  is  deposited  in  slack  or  still  water  where  diis 
occurs  along  the  shores,  while  the  greater  part  is  dropped  in  the  still 
water  on  the  down-stream  edge  of  the  bars,  in  both  cases  to  be  agaio 
taken  up  at  some  future  time,  under  the  varying  conditions,  and  moved 
still  farther  down. 

The  most  important  bars  are  those  which  are  formed  by  accessions  at 
their  lower  edges.  This  kind  of  bar  forms  most  rapidly  where  the  car- 
rent  is  the  strongest,  and  thus  the  lower  edge,  which  is  the  shoalest 
part,  is  convex  down  stream,  the  most  advanced  part  being  where  the 
main  thread  of  the  stream  is  flowing.  The  sand  is  moved  along  the 
gentle  slope  of  the  upper  side  till  the  crest  is  reached,  when  it  falla  over 
and  stops  in  the  still  water  below.  As  the  bar  thus  grows  down  stream 
it  becomes  more  convex,  and  the  water  alters  its  course  gradually,  so  as 
to  pass  the  crest  nearly  in  the  direction  of  the  normal  lines.  The  effect 
of  the  extension  is,  therefore,  to  widen  the  overflow  over  the  crest 
(which  acts  as  a  weir)  and  the  bar  becomes  more  shoal  as  it  advances, 
as  shown  in  Figs.  1  and  2,  Plate  3 ;  the  dotted  line  represents  the  crest 
of  the  bar,  and  the  arrow-heads  indicate  the  direction  of  the  current 
over  it. 

The  upper  surface  of  the  bar  slopes  toward  the  water-surface  down 
stream,  in  a  few  cases  that  we  measured,  at  a  rate  of  0.6  of  a  foot  in  a 
hundr^.  How  far  this  action  would  go  on  in  an  unchanging  condition 
of  the  rivet  is  not  ascertainable,  for  a  rise  or  fall  changes  the  conditions, 
gives  new  courses  to  the  current,  and  allows  the  formation  of  new  bars 
occupying  positions  different  from  those  of  previous  ones,  but  all  hav- 
ing the  same  general  law  of  growth.  They  are  thus  superposed  on  one 
another  at  difterent  stages.  Some  of  them  have  a  depth  of  water  just 
below  the  crest  of  10  feet  or  more,  and  others  of  only  a  few  inches. 
Where  one  bar  thus  forms  over  a  previous  one,  they  frequently  do  not 
cohere  along  their  lines  of  junction,  and  the  weight  of  a  man  in  case  of 
a  small  bar,  or  of  a  descending  vessel  in  case  of  a  larger  one,  a  little 
way  above  the  crest,  is  often  sufficient  to  move  the  upper  bar  bodily 
down  stream ;  these  bars  can  thus  be  passed  with  considerably  more 
water  by  a  descending  than  by  an  ascending  boat.  When  a  bar  moves 
down  to  near  a  small  island,  the  current  is  checked  so  that  no  more  sand 
passes  over  the  crest.  It  therefore  does  not  close  onto  the  island  unless 
at  flood-stages,  when  the  current  passes  over  the  island.  The  bar,  how- 
ever, often  continues  to  form  down  the  channel  on  each  side  of  the 
island.  It  should  be  stated,  too,  that  the  crest  of  the  moving  bar,  for 
the  same  reason,  does  not  unite  with  the  shore  on  either  side,  but  leaves 
a  narrow  deep  place  between  the  bar  and  the  shore,  forming  what  is 
known  as  a  '^pocket"  on  account  of  the  inability  of  getting  out  of  the 
upper  end.  This  upper  end  of  the  pocket  is  closed  with  a  flat  sand-shoal, 
such  as  forms  on  the  sides  of  the  shores  from  the  material  which  the 
current  leaves  behind  in  the  slack  water,  due  to  the  retardation  by  fric- 
tion along  the  banks,  or  in  the  still  water  at  the  lower  ends  of  islands 
or  points.    There  is  a  whole  class  of  bars  which  forms  in  this  latter  way 


Tfurrergs^  Jt^^fohi  dwt  Tfilse^^'^inJi/re/* 


PLATE  III 


J^ 


r 
t 


Jfomn  oftfa/uf  Aapxf 

jrifTcon^in  Hirer 


NAVIGATION    OF   THE    MISSISSIPPI   RIVER.  321 

in  slack  water  along  the  shores.  The  effect  of  these  is  to  narrow  the 
river  as  it  declines  to  low  stages,  the  action  being  similac  to  that  of  a 
wing-dam.  The  moving  sand-bars,  by  spreading  and  shoaling  the  water, 
are  the  ones  that  cause  the  greatest  difficulty  to  navigation. 

Action  of  sandbars  at  low  water, — All  sand-bars  have  the  effect  of 
retarding  the  flow  of  the  water,  and  thus  producing  short  stretches  of 
deeper  water  above  them.  This  effect  is  well  known  to  the  raftsmen, 
\?ho  are  warned  by  finding  an  unusually  good  pool  at  one  place  that 
they  must  meet  with  a  proportionally  bad  series  of  bars  below.  Con- 
sidering the  large  slope  of  the  Wisconsin,  it  may  be  that  this  sandy  bed 
is,  on  the  whole,  a  benefit  to  natural  navigation,  such  as  rafting,  by  pre- 
venting a  more  rapid  flow  of  the  water;  this  more  rapid  flow  would  take 
place  if  the  river  could  free  itself  from  sand,  and  we  would  probably 
have  a  stream  composed  of  pools  and  shallow  rock-rapids*  In  the  ex- 
treme low-water  stages  of  the  Wisconsin,  bars  will  be  very  frequently 
met  whose  crests  cannot  be  passed  with  anything  drawing  more  than  15 
to  18  inches.  There  are  persons  who  say  that  when  the  river  begins  to 
rise  the  crests  of  the  bars  rise  with  the  water-surface,  so  that  there  will 
be  no  more  draught  of  water  over  them  when  the  river  shall  have  risen 
a  foot  or  more  along  the  shore.  Although  there  may  be  some  cases  which 
appear  to  confirm  such  statement,  I  do  not  think  it  can  be  generally 
true,  even  if  experience  does  show  that  every  foot  of  rise  in  the  stream 
is  not  realized  in  an  equal  increase  of  depth  over  the  crests  of  the  bars. 
In  very  low  stages  of  long  continuance  the  bars  formed  at  high  water 
become  dry ;  the  stream  cuts  out.  narrower  channels  among  them,  with- 
drawing itself  into  a  narrower  compass,  and  materially  lengthening  the 
^ater-conrse  while  proportionately  decreasing  its  slope.  All  this  tends 
to  improve  navigation  as  long  as  the  low  stage  lasts,  but  a  rise,  by 
obanging  the  direction  of  the  water,  sends  it  across  the  low-water  chan- 
nels and  fills  them  up,  so  that  the  rise  itself,  if  small  and  temporary,  is 
regarded  as  an  injury  on  all  the  sandy-bed  rivers  of  the  Upper  Missis- 
sippi basin. 

Very  had  sand-bars  in  the  Mississippi  below  the  Wisconsin. — ^The  sand 

moving  down  the  Wisconsin  and  falling  into  the  Mississippi  causes  the 

vrorst  of  shoals  to  be  formed  in  the  latter  stream  for  several  miles  below 

the  junction.    At  the  confluence  of  these  two  rivers  the  Wisconsin  bars 

protrude  into  the  Mississippi,  narrowing  it  and  forcing  its  channel  across 

^^  the  high  banks  of  its  right  or  west  shore,  and  acting  as  a  dam.    A 

^'^^^  considerable  diminution  of  the  slope  of  the  Mississippi  above  is 

^buf9  produced,  and  the  river  is,  for  many  miles,  comparatively  deep, 

^<^^^ing  quietly  and  lake-like,  with  excellent  channels  for  navigation. 

-'-f^^se  benefits  are  obtained  at  the  cost  of  very  bad  navigation  for  many 

''^iles  below.    The  Wisconsin  sands,  moved  down  by  the  Mississippi 

^^t^r,  form  massive  bars  or  shoals,  similar  in  every  respect  to  those  on 

tu^    Wisconsin,  over  which  the  water  flows  with  increased  velocity  and 

.  ^(>e.    This  effect,  as  just  noted  in  the  Mississippi  above  and  below  its 

^^l^ction  with  the  Wisconsin,  is  common  to  all  streams  in  this  region 

^*^^re  they  receive  a  tributary,  viz,  good  navigation  above  this  point 

j^^  bad  below.    One  of  the  most  noted  instances  of  this  is  the  deep 

f'^lie  Pepin,  in  the  Mississippi  above  the  mouth  of  the  Ghippeway  Eiver 

1^    stream  the  exact  counterpart  of  the  Wisconsin),  and  the  extremely 

^O  shoals  extending  for  miles  below. 

«    ^ery  bad  sand-bars  in  the   Wisconsin  at  the  junction. — The  bars  that 

*?^Oi  in  the  mouth  of  the  Wisconsin  are  also  very  shoal.    This  river 

!^^es  from  a  region  of  much  less  summer-rain  than  the  Mississippi. 

*^^  latter,  therefore,  has  rains  and  floods  when  the  other  has  not.    The 

H.  Ex.  49 21 
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Wisconsin  is  often  at  low  stage  when  the  Mississippi  is  high,  and  the 
waters  of  the-  former  are  thas  backed  np  for  several  miles  above  its 
month.  Special  deposits,  at  such  times,  take  place  in  the  Wisconsin, 
which  its  own  water  is  nnequal  to  clearing  away  when  the  Mississippi 
falls  again.  It  is  something  of  a  similar  feature  to  this  that  occurs  ia 
the  Cumberland  at  its  junction  with  the  Ohio,  and  which  has  led  to  the 
extensive  works  of  amelioration  which  have  been  resorted  to  there. 

Movement  of  sand-bars  down  stream. — ^The  movement  of  the  sand-bars 
down  the  Wisconsin  and  the  Mississippi  is  well  established.  We  have 
observed  it  in  both,  sometimes  as  it  progressed,  and  sometimes  after- 
ward by  the  survey  of  the  same  bar  in  different  years.  This  motion  is 
slow.  We  have  noted  it  as  much  as  800  feet  a  year,  but  it  was  only  the 
slowly-moving  bars  that  we  could  then  measure.  Generally  the  same 
bar  cannot  be  recognized  the  second  year.  This  is  easily  nnderstood. 
Each  bar  expresses  a  certain  relation  between  resistances  and  moving: 
forces.  Though  this  bo  maintained  through  considerable  changes  of 
volume,  it  nevertheless  will  soon  happen  that  the  bar  will  pass  into  a 
portion  of  the  river  wider,  or  deeper,  or  of  changing  curvature,  beyond 
which  its  individuality  will  be  lost.  This  individuality,  however,  has 
enough  vitality,  and  persistence  to  cause  the  forces  producing  it  to  repair 
any  artificial  change  rapidly,  and  thus  to  render  the  operations  of  dredg- 
ing or  scraping  very  unsatisfactory. 

Sources  and  quality  of  the  sand, — This  sand,  disregarding  the  inequali- 
ties of  the  bars,  is  spread  with  much  general  uniformity  over  the  bed  of 
the  Wisconsin,  and  constitutes  the  principal  ingredient  of  the  bottom- 
lands and  islands.  It  is  derived  from  sand-terraces  along  its  banks, 
belonging  to  a  former  condition  of  the  valley.  It  originated  largely 
from  the  breaking  np  of  the  sandy  rocks  of  the  Silurian  formation, 
through 'Which  this  river  mainly  flows,  during  the  glacial  period.  Its 
repeated  handlings  and  movings  by  water  have  made  this  sand  very 
clean,  and  it  contains  nothing  but  silex  except  a  little  admixture  of  iron 
and  black  magnetite  iron-sand.  These  iron  ingredients  undergo  further 
oxidation  on  exposure,  and  tinge  the  sand  generally  of  a  yellow  hue,  so 
that  terraces  formed  of  it  are  frequently  named  ^^  yellow  banks."  The 
accumulation  of  this  iron  oxide  is  sometimes  sufficient  to  partially  cement 
the  material  together,  so  that  it  may  be  broken,  presenting  the  appear- 
ance of  a  crumbling  sandstone.  As  found  in  the  river,  this  sand  is  easily 
moved  by  waves  and  currents,  and  presents  the  very  worst  of  founda- 
tions for  any  engineering  constructions.  The  presence  of  the  heavy 
black  magnetite  sands  which  are  not  easily  moved,  and  which  are  found 
so  difficult  of  separation  from  gold-dust  in  placer-mining,  shows  that  the 
power  which  is  exerted  in  moving  these  sands  is  considerable,  otherwise 
it  would  have  left  this  heavy  sand  behind. 

Comparison  of  Wiscons^in  sand  with  other  wate^'-moved  sands. — ^The 
sand  of  the  Wisconsin  has  been  frequently  spoken  of  as  easily  moved. 
So  far  as  this  is  true  I  think  it  is  due  to  the  force  of  the  water  on  such 
a  heavy  slope,  and^ot  to  any  special  nature  of  the  sand.  In  order  to 
set  this  matter.at  rest,  I  procured  sand  from  several  localities  on  the 
Wisconsin  and  the  Mississippi  and  from  other  places,  and  had  a  com- 
parison made  of  them,  as  shown  in  the  following  tables : 
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Table  of  the  tizee  ofiandefram  different  locutions. 


Location. 

Would  not  pass  a 
sieve  80  mesb 
to  1  inch. 

Passed  80  sieve; 
would  not  pass 
40. 

Passed  40  sieve ; 
wonld  not  pass 
60. 

S' 

Total 

Magnetite,   per 
cent. 

Remarks. 

•SAgtf.  Wis ...    ...... 

.0878 
.0400 
.8143 
.8980 
.0814 
.0558 
.0068 
,0383 

.0804 
.0000 

.4877 
.3371 
.6561 
.5883 
.5598- 
.3798 
.1101 
.5470 

.6818 

.4313 
.5004 
.1073 
.1185 
.8989 
.4341 
.4783 
.3600 

.8673 
.5948 

.1130 
.1990 
.0819 
.0074 
.0596 
.i:i03 
.4104 
.0514 

.0308 
.3499 

.9998 
.9995 
.9996 
1.0003 
.9994 
.9999 
.9996 
.9967 

.9997 
1.0000 

.0005 
Inapp. 
.0049 
.004 
.0081 
.004 
.0004 
Inapp. 

Inapp. 

I  Wisconsin  River. 

>  Mississippi  River. 

Long  Island  Sound,  month 

of  Conneotiont  River. 
Ocean  beach. 
Da 

Ini  Green.  Wis 

It  PanV  Minn 

ineer,  Minn 

ffflongh,  Wis 

ntainCity.  Wis.... 

k  Island,  111 

brook  Bar,  Conn 

!k  Island.  R.  I 

rport,  B.  I 

tie  of  the  changes  in  volume  in  different  sande  due  to  wetting  when  looee  and  when  packed. 


Location. 


tage.  Wis 

ng  Green.  Wis.. 
itPaol,  Minn  ... 

inger,  Minn 

r  Slough,  Wis... 
ntain  City.  Wis . 

kIsUnd.'Sl 

brook  Bar,  Conn 
;k  Island,  R.  I  . . 
rport.  R.I 


.0146 
.0197 
.0695 
.0433 
.0563 
.0350 
.0396 


II 

fa 

§•5 


.0043 


.0150 
.0000 


.0788 
.1353 


il 

M 


.0113 


.0363 
.0160 
.0044 


.0000 


.0381 
.0459 


Remarks. 


The  sand  was  packed  by  submitting 
each  half-inch  layer  in  a  gill  meas- 
ure to  the  pressure  equivalent  to  one 
half  an  atmosphere,  for  80  minutes. 


Table  of  specific  gravities  of  sands  from  different  locations. 


Location. 


age.  Wis 

Dg  Green,  Wis  . . 

tPaul,  Minn 

nger,  Minn 

Slough,  Wis.... 
itoinCity.  Wis.. 

L  Inland,  ni 

irook  Bar,  Conn* 
k  Island.  R.  I  ... 
port,  R.  I 


IS  a 
•  •-• 

a 


1.5786 
1.6376 
1.5933 
1.6504 
1.  .5716 
1.6690 
1.5579 
1.  5407 
1.4650 
1.3895 


f 

s 

t4 

M4 

S.I 

-"o 

-> 

•o  > 

•c  r. 

o  ^^ 

8? 

a© 

Zi  a 

^  H 

•  '.4 

•  o 

fl 

a 

t> 

D 

1.7333 

3.6398 

1.  7471 

8.6667 

1.7840 

8.6397 

1.7480 

3.6184 

1.7080 

8.6348 

1.6860 

8.6400 

1.7364 

3.6166 

8.6406 

1.6860 

3.6.'19S 

1.5547 

3.6563 

-5-0 


3.5861 
8.6391 
3.6583 
9.6095 
3:6493 
8.6480 
3.5946 


3.6431 


s4 


I 


> 
OS 


9 


8.6856 
3.6597 
3.6381 
8.6300 
3.6437 
3.6408 
3.63.59 


3.6393 
3.6500 


i 


i 

► 

,  a 

S  0 

B 
«3 


8 


8.6.193 
3.6606 
9.6378 
9.6390 
9:6386 
8.6396 
8.6138 


8.6356 
3.6563 


8.6670 
8.6806 
8.6858 
3.6316 
8.6556 
9.6430 
9.6259 


9.6448 
8.6660 


Pounds, 
9&66 

103.35 
99.51 

103.15 
9&89 

104.31 
97.36 
96.99 
91.56 
86.84 


*  Quantity  too  small  to  make  all  the  determinations.    The  sand  in  every  case  was  dry. 

Jravel  and  botpldera  in  riverbed, — In  a  few  cases  the  bed  of  the  river, 
ere  it  flows  next  to  gravelly  banks,  is  composed  of  compact  gravel. 
is  is  notably  thQ  case  for  a  mile  or  more  below  Sauk  City,  and  here 
I  river  shows  the  most  contracted  channel  foand  on  the  survey.  At 
er  places,  as  jnst  below  Dekorra,  the  gravel  forms  a  broad,  shoal  bar. 


• 
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It  is  probable  that  works  of  contraction  that  will  cause  the  movement 
of  the  sands  will  develop  considerably  more  gravel-deposits  than  are 
now  visible.  Along  the  blufifs  at  Merrimac  and  at  some  other  places 
bowlders  are  now  seen,  and  many  others  would  probably  be  found  in 
deepening  the  channel. 

Falling  trees  and  snags. — All  along  the  Wisconsin  River  the  erosion  of 
the  bottom-lands  at  the  concave  bends  undermines  the  trees  and  causes 
them  to  fall,  sometimes  into  the  river  and  sometimes  shoreward.  In  the 
latter  case  the  roots  often  afford  protection  to  the  banks  against  further 
erosion ;  in  the  former,  they  finally  wash  out  and  sometimes  stop  in  the 
channel,  forming  snags.  In  very  narrow  places  these  inclining  trees 
form  serious  obstructions  to  the  navigation  of  boats  and  oocasionaUy 
to  that  of  rafts.  Scarcely  a  year  passes  without  some  of  these  trees 
being  cut  or  dragged  away  by  the  river-men,  and  once  or  twice  there 
has  been  a  considerable  public  expenditure  made  in  this  way.  (See 
Chapter  III.)  I  employed  a  party  on  this  work  between  Portage  and 
Sauk  City  in  1869.  The  removal  of  these  snags  with  the  banks  in  their 
natural  state  is  but  a  temporary  remedy,  as  other  trees  are  continually 
falling  into  the  stream.  As  an  obstruction,  however,  they  are  a  matter 
quite  insignificant  compared  with  the  shoals. 

Bed-rode. — Bock  in  place  is  found  at  a  few  points  in  the  bed  of  the 
river.  In  the  vicinity  of  Dekorra  the  sandstone  which  crops  out  on  the 
left  bank  forms  the  river-bed  for  some  distance  from  the  shore.  At 
Muscoda  sandstone  appears  in  the  bed  of  the  river  near  the  left  bank, 
and  4  or  5  miles  above  this  same  rock  forms  the  bottom  for  a  disUmoe 
of  from  one-half  to  three-fourths  of  a  mile. 

The  piles  for  the  piers  of  the  Muscoda  bridge  were  driven  to  the  rock, 
which  was  found  at  a  depth  of  20  to  30  feet  from  the  surface  of  the 
water.  Ko  examination  was  made  at  the  time  of  the  survey  to  ascertain 
the  thickness  of  the  sand  overlying  the  rock  in  the  bed  of  the  river. 
This  rock  is  generally  sandstone,  easily  broken  up,  and  there  are  many 
reasons  for  bBlieving  it  to  have  been  deeply  abraded  in  former  times. 
Even  when  reached  it  would  generally  furnish  a  very  poor  foundation  to 
resist  the  overflow  from  any  dam  constructed  in  the  river-bed. 

BRIDGES. 

Below  Portage  City  there  were  at  the  time  of  the  survey,  in  1867,  four 
wagon  and  three  railroad  bridges  over  the  Wisconsin. 

The  first  is  a  wagon-bridge  at  Prairie  du  Sac;  it  is  a  rickety  old 
structure  and  needs  rebuilding.  It  has  two  spans,  of  about  100  feet 
each,  of  lattice-truss,  combined  with  a  rough  arch,  and  a  draw  with  two 
openings  of  42^  feet  each  in  the  clear.  The  remainder  of  the  bridge  is 
made  up  of  eighteen  spans  of  trussed  girder,  each  from  45  to  60  feet  in 
length  \  total  length  of  bridge,  1,237  feet.  The  main  spans  stand  on 
timber  cribs,  once  filled  with  stone,  with  a  foundation  of  piling.  The  other 
spans  rest  upon  trestle-work. 

The  second  bridge  is  at  Sauk  City.  This  is  a  wagon-bridge  similar  to 
that  at  Prairie  du  Sac,  though  more  recently  built  and  in  a  more  sub- 
stantial manner.  There  are  five  spans  of  lattice-truss  from  120  to  123 
feet  each  in  length.  The  draw  has  two  openings,  each  47  feet  wide  in 
the  clear.  The  remainder  of  the  bridge  is  made  up  of  shorter  spans  of 
trussed  girder. 

The  third  wagon-bridge  is  at  Muscoda.  The  superstructure  of  this 
bridge  is  first  class.  The  main  bridge  consists  of  two  spans,  on  the  Howe* 
truss  plan,  150  feet  in  length  each,  and  of  the  draw,  which  has  two  open- 
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ings  of  56  feet  each.  Ofie  end  of  the  draw  rests  upon  the  saDd-rock  on 
the  left  bank.  The  remainder  of  the  bridge  rests  on  pile  trestle-work, 
and  extends  to  the  terrace  on  the  right  bank.  The  total  length  of  the 
bridge  is  1,683  feet;  the  piers  are  cribs  of  square  timber,  nicely  framed 
together  and  filled  with  stone,  resting  npon  a  foundation  of  piling  pro- 
tected by  riprap.  The  pile  trestle-work  above  mentioned  is  filled  wiUi 
riprap  up  to  low-water  mark,  so  that  at  that  time  most  of  the  water  is 
thrown  through  the  three  spans  near  the  left  bank,  giving  at  all  times 
probably  5  or  6  feet  of  water  under  the  draw. 

The  fourth  wagon-bridge  is  at  Bridgeport.  It  has  two  lattice-truss 
spans,  each  160  feet  in  length,  and  a  draw  with  one  end  resting  on  the 
right  bank.  Only  one  opening  of  the  draw-span — 54J  feet  in  the  clear — 
is  available  for  navigation.  The  remainder  of  the  bridge  is  on  trestle- 
work. 

The  three  railroad-bridges  are  similar  in  their  construction,  all  being 
bnilt  on  the  Howe-truss  plan,  with  spans  of  about  100  feet  in  length. 

The  upper  bridge  has  eight  spans  besides  the  draw.  The  total  length 
of  the  bridge,  including  trestle-work,  is  1,930  feet.  The  draw-piers 
make  an  angle  of  64^  with  the  axis  of  the  bridge.  The  draw-openings, 
on  the  line  of  the  bridge,  are  53.6  feet  and  56.8  feet  wide,  respectively, 
and  on  a  line  perpendicular  to  the  piers  about  47  and  50  feet. 

The  middle  bridge  has  seven  spans  besides  the  draw.  The  draw- 
piers  of  this  bridge  make  an  angle  of  60^  with  the  axis  of  the  bridge. 

The  clear  span  in  each  opening,  measured  on  the  axis  of  the  bridge,  is 
about  54  feet,  and  about  50  feet  on  a  line  at  right  angles  with  the  piers. 

The  lower  railroad-bridge  has  two  spans  of  125  feet  each,  one  of  95 
feet,  and  the  draw  in  the  principal  channel,  and  four  spans  of  100  feet 
each  over  the  other  channel.  These  two  channels  are  about  one-half  a 
mile  apart.  The  draw-piers  of  this  bridge  are  perpendicular  to  the  axis 
of  the  bridge,  with  openings  of  54.6  feet  on  the  right  hand  and  55.6  feet 
on  the  left. 

The  piers  of  the  railroad-bridges  and  of  the  wagon-bridge  at  Bridge- 
port are  of  stone,  resting  upon  a  foundation  of  piling  filled  with  and 
protected  by  riprap.  So  much  riprap  has  been  used  in  protecting  the 
piers  that  the  steamboat-channel  has  been  contracted  to  less  than  30 
feet  at  low  stages,  practically  filling  it  up  and  throwing  the  main  part 
of  the  river  through  other  portions  of  the  bridge. 

The  draws  of  these  bridges  are  badly  located,  in  most  cases  being 
placed  near  the  middle  of  the  river  instead  of  near  one  shore,  where  the 
channel  could  be  directed  by  artificial  means  at  a  much  less  expense 
than  in  the  middle  of  the  stream. 

Table  of  widths  of  iraw-apeningt  in  the  bridges  on  the  Wisconsin  Eiver. 


Location. 


Pmirie  dn  Sac  bridge. 
Sank  Citj  bridge. 


Upper  nufatMd-bridge . 
Miadle  railroftd-bridge 


If  oaeoda  bridge 
I^ower  railroM-bridge 
Bridgeport  bridge 


Widtb  at  low-water 
line. 


Left 

opening. 


Feet. 
42.5 
47.0 

(*) 
(*) 


(*) 


Rigbt 
opening. 


Feet. 
43.5 
47.0 

(*) 

(*) 
56.0 

(*) 
No  water. 


Width   at   top 
piers. 


of 


Left 
opening. 


Bight 
opening. 


Feet 

Fe4t. 

42.5 

43.5 

47.0 

47.0 

53.6 

56.8 

54.5 

54.0 

(1) 

56.0 

55.6 

54.6 

54.5 

No  water. 

«  o 


Feet, 


13.0 
13.1 


10.1 


*  Batter  of  piers  unknown. 


t£nd  of  draw  on  «\iot«. 
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Observations  at  the  gauges  at  Portage  aod  dt  upper  and  middle  rail- 
road-bridges were  begun  iu  August,  1867,  and,  when  not  interrupted  by 
ice,  were  continued  at  those  places  during  1868,  and  excepting  at  Port- 
age, during  1869.  (See  diagrams  accompanying  this  report.)  The  zero 
is  one-half  a  foot  below  the  low  water  of  1867.  The  following  tables  are 
summarized  from  these  observations : 

Table  showing  the  duration  of  different  stages  of  water  in  the  Wisconsin  River  at  Poriagt, 


Year. 

«>4 

i  . 
f 

Depth  1  to 

2  feet 

Depth  2  to 

3  feet 

Depth  3  to 
4  feet 

Depth  4  to 
5  feet 

t 

Dayt. 

7 

Depth  6  to 
7  feet. 

Depth  7  to 
8  feet 

Remarks. 

1867 

104 

Dayt.  Dayt. 
58        30 
46         33 

Dayt. 
26 
36 

Dayt. 
19 
2 

Dagt. 

Dayt. 

River  closed  December  9. 1867 ;  opened  April 
12,  1868;  closed  Deoember  1. 1668. 

1868 

1869 

Table  showing  the  duration  of  different  stages  of  water  in  the  Wisconsin  River  at  vpper  rail- 
road-bridge f  begun  August  1,  1867. 


Year. 


1667 
1868 
1869 


thO— 1 
oot 

3 

S 

thl 
feet 

th2 
feet 

§•« 

g-« 

Q 

Q 

Dayt. 

Dayt. 

Dayt. 

36 

83 

3 

2 

122 

36 

19 

28 

s 

2 

e 

s 

3 

n  4J 

_      • 

o«: 

(0«i 

»-**• 

^? 

•a^ 

js  8 

J=§ 

-0  t 

"SC 

•^ci 

t;«S: 

-^«M 

♦?«   ' 

g-^ 

§■« 

^« 

1- 

Dayt. 

§•« 

Q 

Q 

Q 

« 

Days.  Dayt. 

Dayt. 

Dayt. 

19 

24 

25 



17  t        1 

77 

51 

41 

26 

2 

1 

Remarks. 


River  closed  December  1,  1867;  opened 
March  28,  closed  December  3,  186^; 
opened  April  1,  closed  Decembw  1,  leti). 


Table  showing  the  duration  of  different  stages  of  water  in  the  IVisconsin  Rirer  at  lower  rail- 

road-bridge,  begun  August  3,  1867. 


Year. 

Depth  0—1 
foot. 

Depth  1  to 
2  feet 

Depth  2  to 
3  feet 

0 

& 
Dayt. 

Depth  4  to 
5  feet 

Depth  5  to 
6  feet 

Depth  6  to 
7  feet 

s 

Dayt. 

Remarks. 

1867 

Dayt. 
38 
74 

Dayt. 
82 
79 
35 

Dayt. 
3 
21 
65 

Dayt.  Dayt. 

Dayt. 

River  closed  December  3, 1867 ;  opened  April 
1,  closed  Deoember  2,  1868:  opened  Marck 
28,  closed  December  4,  1869. 

1868 
1869- 

18 
67 

44 

45 

10 
22 

4 

18 

The  years  1867  and  1868  were  each  marked  by  three  rises  in  the  river. 
These  occurred  in  1867,  on  April  20,  June  7,  and  September  28;  in  1868, 
on  April  3,  June  21,  and  November  6.  These  changes  of  level  are  com- 
mon to  all  the  northwestern  rivers.  The  first  rise  is  known  as  the  *4o6 
freshet,^  and  lasts  but  a  few  days,  usually.  The  second  is  known  as  the 
"June  rise,"  and  upon  it  the  lumbermen  chiefly  rely  to  get  their  logs 
down  the  tributaries  into  the  main  streams,  where  they  can  be  rafted. 

This  rise  usually  occurs  in  the  early  part  of  June,  simultaneously  with 
the  breaking  up  of  the  ice  in  the  lakes  and  the  melting  of  the  snows  at 
the  headwaters,  and  with  rains;  it  sometimes  does  not  come  until  much 
later,  and  occasionally  there  is  a  season  when  there  is  no  rise  at  this 
time.  The  next  usual  rise  is  in  the  beginning  of  autumn,  from  the  20th 
of  September  to  the  middle  of  October ;  sometimes,  however,  it  does  not 
occur  until  near  the  close  of  the  season. 

The  year  1869  seems  to  have  been  an  unusual  one  on  the  Wisconsin, 
irom  its  continued  high  water.    The  usual  ice-freshet  came  in  the  early 
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part  of  April,  and  was  followed  by  another  high  water  of  longer  dura- 
tion on  the  28th  of  April.  From  this  time  the  river  continued  to  fall 
until  the  loth  of  June,  when  it  commenced  to  rise  again,  and  continued 
to  rise  until  the  30th  of  the  month,  when  it  was  between  6  and  7  feet. 
This  was  followed  by  frequent  rises,  so  that  the  river  fell  but  once  below 
3  feet  on  the  gauge.  From  the  end  of  September  the  river  continued  to 
fall  until  the  middle  of  November,  when  there  was  a  small  rise  of  a  few 
days'  duration. 

SLOPE  OF  WATER-SURFACE. 

Our  leveling  did  not  touch  upon  the  river-surface  oftener  than  at 
intervals  of  700  to  1,500  feet ;  the  slopes  thus  obtained  vary  from  0.095 
feet  to  3.696  feet  per  mile.  While  the  survey  was  in  progress,  the  river 
rose  and  fell  within  the  limit  of  1^^  feet  above  the  low  water  of  1867,  for 
which  changes  a  correction  was  made  in  the  levels  taken,  so  as  to  get 
the  approximate  low-water  slope  for  that  year.  In  getting  the  slope,  the 
distances,  as  measured  along  the  main  surveyed  line,  were  taken,  which 
may  not  in  all  cases  correspond  with  the  distance  along  which  the  water 
flowed ;  the  latter  could  not  be  well  determined,  and  as  there  were  no 
deductions  based  on  these  slopes,  no  attempt  has  been  made  to  correct 
for  this  difference  in  distance  as  given  in  the  succeeding  table.  The 
irregularities  of  slope,  as  shown  by  this  table,  convey  but  a  feeble  idea 
of  the  ever-varying  low-water  slope  corresponding  to  the  irregularities 
of  the  bed.  In  some  places  the  sudden  pitch,  as  at  the  crests  of  bars, 
was  visible  to  the  eye,  and  at  others,  where  a  high  local  velocity  from  a 
steep  slope  was  taken  up  in  a  pool,  the  slopes  would  be  found  reversed. 

In  the  same  section  at  right  angles  to  the  general  course  the  water 
was  found  moving  in  different  directions,  each  part  having  a  slope  of 
its  own.  The  general  average  throughout  the  river,  when  taken  for 
distances  of  5  or  6  miles,  is  very  uniformly  about  1^  feet  to  the  mile, 
corresponding  to  the  uniformly  sandy  bed. 

The  high-water  slopes  were  obtained  from  the  high-water  marks  of 
the  flood  of  1866,  the  highest  known  for  many  years.  This  slope  is  very 
nearly  the  same  as  the  average  low-water  slope,  and  this  may  therefore 
be  taken  as  the  average  slope  for  all  stages. 
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Table  of  measured  low-water  ilopee  in  the  JVUconein  River. 


Distance. 

Fall. 

Fall  per 
mile. 

Total  fall. 

Feet. 

Feet 

Feet. 

Feet. 

1,500 

.561 

1.97 

.561 

3.800 

.967 

1.63 

1.528 

2,000 

.036 

.095 

1.564 

900 

.053 

.31 

1.616 

1.400 

.374 

1.03 

1.890 

S,000 

.855 

2.36 

3.745 

1,300 

.556 

3.26 

3.301 

3,000 

1.193 

2.10 

4.496 

1.600 

.394 

1.22 

4.890 

1,300 

.177 

.73 

5.067 

1,400 

.345 

1.30 

5.412 

3,900 

.938 

1.71 

6.350 

1,100 

.173 

.83 

6.523 

2,800 

.897 

1.69 

7.420 

1,800 

.633 

1.80 

a  043 

1,600 

.647 

3.13 

8.690 

2,300 

.780 

1.79 

9.470 

3.300 

1.303 

2.15 

10.  773 

7,300 

1.989 

1.46 

12.  762 

1,900 

.813 

2.26 

13.  575 

1,300 

.678 

2.75 

14.353 

3,400 

.935 

1.45 

15. 188 

5,600 

1.034 

.96 

16.312 

700 

.490 

3.696 

16.702 

4,000 

.696 

.93 

17.3$)8 

9,400 

.552 

1.31 

17.050 

6,000 

3.053 

3.56 

21.003 

5,300 

.975 

.97 

21.973 

1,500 

.307 

.73 

32.184 

2,600 

.935 

1.90 

23.119 

5,200 

1. 913 

1.94 

35.038 

1,600 

.310 

.69 

35.842 

3,800 

.840 

1.17 

26.082 

3,000 

.845 

1.48 

36.927 

3,900 

.609 

1.11 

37..'i36 

4.400 

1.607 

1.93 

89.143 

3,850 

1.064 

1.46 

30.307 

.^050 

3.085 

3.18 

32.292 

3,200 

.843 

1.39 

33.134 

3,300 

.781 

1.79 

33.915 

4,400 

1.419 

1.70 

35.334 

6,300 

1.494 

1.37 

36.828 

3.000 

.635 

1.11 

37.463 

4,000 

1.006 

1.33 

38.469 

3,900 

.450 

1.08 

38.919 

3,100 

.919 

1.56 

39.838 

4,000 

1. 016 

1.34 

40.854 

1,700 

1.047 

3.35 

41.901 

8,100 

1.851 

1.30 

to.  752 

3,050 

.618 

1.U 

44.370 

6.850 

2.596 

3.00 

46.966 

6,100 

3.166 

1.87 

49. 132 

7,600 

3.290 

1.59 

51.422 

7,100 

1.756 

1.30 

53.178 

4,000 

1.303 

1.72 

54.480 

5,700 

1.737 

1.61 

56.217 

5,700 

1.722 

1.59 

57.939 

4,900 

1.271 

1.37 

59. 210 

1.500 

.443 

1.56 

59i653 

5,400 

.927 

.906 

60.560 

5,300 

2.177 

3.17 

62.757 

3,000 

.313 

.826 

63.070 

4,900 

1.829 

1.97 

64.899 

11,700 

3.871 

1.75 

68.670 

4,700 

1.597 

1.79 

70.267 

10.900 

2.686 

1.30 

72.953 

4,800 

1.318 

1.53 

74. 081 

4,100 

1.313 

1.69 

75.394 

6,600 

1.877 

1.50 

77.271 

3,000 

1.069 

1.88 

78.340 

5.600 

1.700 

1.60 

80.040 

4,900 

1.373 

1.37 

81.  312 

Total 


Feet. 

1,500 

4,300 

6,300 

7,200 

8,600 

10,600 

11.900 

14,900 

16,500 

17,800 

19,  UH) 

22,100 

23,200 

26,000 

27.800 

39,400 

31.  700 

34,900 

42,100 

44,  UOO 

45.300 

48.  700 

54.300 

55,000 

59.000 

61,400 

67,700 

73,000 

74,500 

77.100 

82.300 

83.900 

87.700 

90,700 

93,600 

98.000 

101,  &V) 

106,900 

110, 100 

112,400 

116,800 

123,000 

126,000 

130, 000 

133, 800 

135.300 

139.300 

141,000 

149, 100 

153,050 

158,900 

165,000 

173,600 

179, 700 

183,700 

189.400 

195, 100 

800,000 

301,500 

206,900 

313.300 

314,200 

219, 100 

230,800 

235.500 

246,  400 

250,600 

254,700 

261, 300 

364,300 

269.900 

274,800 


Distance. 


Feet. 
5,500 
4.000 
4.300 
6,200 
4.300 
6,600 
5,000 
4,700 
6,100 
5,800 
4.700 
7,700 
l..'WO 
3,700 
7,300 
4,100 
5,f00 
.■i.OOO 
14,300 
4.400 
3,600 
.5,400 
6.300 
5,900 
6,300 
6,400 
3,500 
4,100 
3,400 
14,700 
10,800 
11,900 
8,800 
3,400 
6,900 
5,466 
10.600 
5,100 
3.700 
3,700 
4,800 
3,800 
1,100 
3,500 
2,100 
2,700 
3,100 
4,300 
3,900 
2,600 
3,500 
3,700 
3.700 
2,650 
3,550 
4,600 
3,600 
3,700 
3,000 
3,600 
3,100 
1.800 
4,900 
5,700 
5,200 
6,300 
6,200 
2,300 
6,800 
6,000 
3,900 
800 


Fan. 


Feet. 

2.567 

1.033 

.921 

2.143 

1.688 

3. 152 

1.454 

1.608 

3.004 

1.303 

1.354 

1.426 

.395 

1.010 

3.828 

1.420 

1.501 

1.326 

3.  795 

1.  595 

.987 

1.269 

1.240 

1.667 

1.441 

l.r36 

.904 

1.299 

.644 

3.836 

2.951 

a. 314 

2.312 

.710 

1.834 

1.743 

2.766 

1..383 

.700 

.476 

1.816 

.879 

.093 

.841 

.631 

.651 

.332 

1.016 

.633 

.471 

.694 

.602 

.598 

.392 

.757 

1.168 

.656 

1.195 

.571 

.810 

1.029 

.130 

.  868 

1.461 

1.597 

1.  518 

3.133 

.868 

1.563 

3.442 

.858 

.448 


'S!Lr  'Tot-  f-..  js?„. 


Feet. 

Feet 

FeA 

2.46 

83.889 

980, 3» 

1.35 

84.462 

284,300 

1.14 

85.383 

3^0» 

1.82 

87.526 

994.  »0 

2.12 

89. 214 

;     298.  #d 

1.72 

91.366 

305,000 

1.53 

92.820 

;     310,000 

1.80 

94.428 

J     314,700 

1.73 

96.439 

<     390.800 

1.16 

97.735 

326.800 

1.52 

99.089 

331,3(iO 

.98 

100.  515 

1     339.000 

1.39 

ioa9io 

'     ."(40,500 

1.44 

101.  920 

!     34ia0O 

2.07 

104.748 

351.400 

1.83 

106.168 

;     355,300 

1.45 

107.  759 

1     361.300 

1.40 

109.0€<5 

,     366.300 

1.40 

112.880 

380.  »0 

1.91 

114.475 

3«.0« 

8.00 

115.  462 

387.000 

1.24 

116.731 

'     393,000 

1.04 

117.971 

399.300 

1.49 

119.638 

,     405,200 

1.23 

121. 079 

;     411,400 

1.43 

192.  8^5 

417,  t« 

1.36 

123.  TM 

;     421.900 

1.67 

135.038 

i     425.400 

1.00 

125.682 

'     428.»0 

1.38 

129.  518 

443,  ."iOO 

1.44 

133.479 

434.300 

1.47 

135.783 

466,900 

1.39 

138.155 

475.000 

1.10 

13a  805 

478,400 

1.40 

140.639 

485.300 

^1.68 

143.383 

490, 7« 

1.38 

145.148 

501, 3BS 

1.43 

146.531 

506,4^ 

.99 

147.231 

510,  les 

.93 

147. 707 

512.  £66 

3.00 

149.533 

517, «» 

1.66 

15a  409 

SSO,40S 

.446 

1.'M.500 

521.506 

1.37 

151.341 

535.066 

1.56 

151.963 

sm,it6 

1.37 

153.  613 

529,866 

.81 

152.935 

531,906 

1.35 

153.951 

536,268 

1.13 

154. 574 

539. 166 

.95 

155. 045 

541.766 

1.46 

155.  T39 

544.266 

1.14 

156.341 

546,966 

1.17 

156.930 

549,606 

.78 

157. 331 

558,316 

1.41 

158.086 

554,866 

1.34 

159.354 

559,406 

1.33 

159.  910 

563,006 

3.34 

161. 105 

564, -:66 

1.00 

161.676 

567.76$ 

1.63 

162.486 

570,366 

1.75 

163.315 

573,466 

.38 

163L  445 

575  «« 

.93 

164. 313 

580,166 

1.35 

165.774 

585,866 

1.60 

167.371 

591.066 

1.37 

16a  889 

597,366 

1.81 

17L0U 

603,566 

1.99 

171. 879 

605,666 

1.31 

173.441 

619,666 

3.15 

175.883 

618,666 

1.16 

176. 741 

e22,5fi6 

3.95 

177.189 

633,366 

BEND  EFFECT. 


For  the  purpose  of  ascertaining  somethiDg  of  the  efifect  of  the  bends 
upon  the  river  between  Portage  and  the  mouth,  we  employed  Dubuat'* 
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form ala  with  the  Humphreys  and  Abbot  namerical  coefficient  (<<  Physics 

2      *     2    4 

and  Hydraulics,  p.  SIS'*),  h,,  =^?_^^ .  To  get  the  sin^  «,  a  curved  line 

was  drawn  on  the  24  large  sheets  along  the  course  of  deepest  water,  and 
tangents  were  drawn  to  this,  making  angles  varying  from  40^  to  15<^  with 
each  other,  as  follows :  97  of  the  tangents  thus  drawn  made  angles  of 
40O,  37  made  35o,  364  made  30o,  124  made  25o,  133  made  20o,  and  6 
made  15^.  The  total  amount  of  deflections  from  the  straight  lines  as  thus 
measured  amounted  to  21,945^ ;  or  an  equivalent  of  60  cx)mplete  circles. 
From  this  data  we  obtained  /^  =  t?*  +  1.353.  If  we  take  v  =  1.75  feet 
per  second,  which  is  as  near  as  we  can  approximate  to  the  mean  low- 
water  velocity,  we  have  A  =  4  feet.  This  shows  that,  as  far  as  we  are 
able  to  measure  the  bend  efifect,  the  fall  of  the  river's  surface  from  Port- 
age City  to  the  mouth  would  only  be  4  feet  less  with  the  same  mean 
velocity  if  the  river  were  straight.  The  length  of  this  curved  line  along 
which  the  curvature  was  measured  was  about  124.7  miles.  The  total 
fall  is  178  feet.  Subtracting  the  bend  efifect  from  the  total  fall,  we  shall 
have  the  average  slope  along  this  curved  line  1.395  feet  per  mile.  If  it 
were  practicable,  by  rectification  of  the  river,  to  give  the  low-water  chan- 
nel this  development  and  curvature,  we  might  adopt  this  slope  as  the 
one  for  the  improvement ;  but  it  will  be  seen  when  we  come  specially 
to  consider  this  matter  that  we  shall  be  unable  to  make  the  new  low- 
water  channel  vary  much  from  the  high-water  one.  The  length  of  the 
high-water  channel  from  Portage  City  to  the  mouth  is  115.8  miles. 

The  curvature  is  much  less  at  high  water,  as  is  shown  by  the  dimin- 
ished distance  (nearly  8  miles),  but  we  did  not  specially  measure  it^  as 
it»  effect  is  at  most  so  small. 

From  what  has  ^been  said  before,  in  speaking  of  the  limiting  bluffs 
and  course  of  the  Valley,  it  will  be  readily  perceived  that  the  course  of 
the  river  at  high  water,  if  rectified,  cannot  be  materially  increased  in 
length  over  what  it  now  is.  We  are,  therefore,  within  limits  when  we 
take  the  average  length  of  the  river  at  118  miles,  which  ire  do  in  all  our 
calculations.  There  is  no  practical  point  that  I  know  of  in  the  consid- 
eration of  the  subject  that  is  not  independent  of  any  error  that  might  be 
thus  made  in  a  limit  so  narrow. 

VOLUME  OF  DISCHARGE. 

Method  of  measuring  volumes. — ^The  method  of  gauging  the  stream  was 
as  follows:  The  float  used  was  a  paint-keg  about  9  inches  high,  which 
was  suspended  at  mid-depth  whenever  the  depth  was  great  enough  to 
admit  it.  At  places  the  river  was  so  shoal  that  this  small  float  occupied 
a  very  considerable  portion  of  the  depth.  In  computing  the  discharge 
given  in  our  tables,  we  have  regarded  this  measured  velocity  as  the 
mean  velocity  of  the  vertical  longitudinal  section  or  prism  through 
which  the  float  moved.  The  volume  fVom  this  determination  may  be 
from  3  to  5  per  cent,  too  great,  but  the  correction  to  be  applied  is  un- 
certain, and  there  were  other  sources  of  irregularity  which  rendered  a 
very  precise  determination  of  volume  impossible,  although  near  enough 
for  any  practical  purposes.  The  places  selected  for  gauging  were  such 
as  gave  the  stream  in  a  single  channel,  or  nearly  so,  and  nearly  free 
from  sand-bars.  These  places  are  rare  at  low  stages  of  the  river,  and 
only  twelve  were  found  suitable  during  the  whole  survey.  At  such 
places  the  conditions  were  all  very  exceptional. 

Table  of  measured  and  low-water  volumes. — The  following  table  contains 
the  actual  measurements  made  of  the  volumes  of  the  Wisconsin  and  11% 
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tribataries  at  and  below  Portage  City,  with  columns  showing  ^he  areas 
drained  and  the  low-water  volume  adopted  for  1867  : 

[The  minns  sign  after  gaage-reading  signifies  that  the  river  was  falling ;  no  sign,  that  it  was  on  a  stand.] 


Wisconsin  River  and  tribntsries. 


l^isconsin  River  at  Portage  .  \  ^^^^SSJa! 

Do 

Dnok  Creek 

Baraboo  River w 

Rocky  Run 

Wisconsin  River  at  Dekorra 

Merrimac  Creek 

Ockee  Creek 

Creek  at  Skinner's 

\ir<.^».«n  -Ri^^,  S  At  Skinner's  Bluflf 

Wisconsin  River.  J  ^^  g^^,^  ^^^^ 

Creek  at  Yellow  Banks 

Honey  Creek 

Three-Mile  Creek 

Black  Earth  Creek 

Mill  Creek 


0 

0 

3 

3 

5 

7 

8 

17 

18 

31 

33 

39 

33 

34 

38 

41 

51 

Dodge  Valley  Creek j      53 

-      -    -  -  54 

58 

59 

61 

«3 

66 

73 

79 

79 

82 

88 

89 

90 

91 

95 

98 

100 

103 

106 

107 

111 

113 

118 


Wisconsin  River  at  Lone  Rock 

Rush  Creek 

Otter  Creek 

Wisconsin  River  at  MiddleRAiiroad  Bridge. '. 

Bear  Creek 

Pine  River 

Eagle  River 

Port  Andrew  Creek 

Wisconsin  River  at  Port  Andrew 

Blue  River 

Knapp's  Creek 

Wisconsin  River  near  Boscobel 

Trout  Creek 

Saunders's  Creek 

Boyd's  Creek 

Green  River 

Eickapoo  River 

Wisconsin  River  near  Wauzeka 

Warner's  Creek 

Grand  Gris  Creek 

Bridgeport  Creek 

wi«on,in  Biver.  { fj  SouSJP?.'!;;:;;:::;;;; 


Date. 

i 

t 

& 

Sc 

i.2 

•  o  o 

9 

• 

Areadrained,  square 
miles. 

Aug.  84 
Aug.  84 
Aug.  39 

0.6  — 

0.6  — 

0.55— 

0.5  — 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

a5 

3,3d0 
3,153 
3,679 

'"431" 

"3,558' 

"'3,'875' 

8,800 
8,800 

"166 

675 

SS 

80 

130 
30 

Aug.  31 

Sept    3 

Sep'tio 
Sept.  17 

15 
185 

10 

190 

130 

.    35 

40 

130 

80' 

270 

100 

15 

""iw* 

100 

36" 

20 

10 

70 

730 

26" 

35 
80 

Oct      3 

1.6 

6,557 

Oct      4 

1.4- 

5,943 

Oct      8 

1.3  — 

341 

Oct    18 
Oct    19 
Oct    33 
Oct    33 

1.4 
1.4 
1.4 
1.4 

5.944 

330 

70 

6,568 

Oct    39 
Oct    30 

1.4 
1.4 

700 
8,111 

Nov.     4 

1.3  — 

6,977 

8.800 

8,300 

6.900 

8,300 

8.975 

9,000 

9,010 

9,030 

9,160 

9,180 

9,180 

9.900 

9.315 

9.400 

9,410 

9,600 

9,730 

9,755 

9.830 

9.860 

9.980 

10.080 

10.160 

10.430 

10,530 

10,54.5 

10,555 

10,745 

10,645 

10.865 

10,^3 

10.905 

10, 915 

10,985 

11,715 

11.775 

11,795 

11,890 

11.8f0 

11,850 


2.8M 


3,1:5 


3,275 


3,660 


4.170 


4,75© 


4.790 


Explanation  of  the  construction  of  the  table. — Special  importance  at 
taches  to  the  low-water  volume  in  coasideriDg  the  method  of  improving 
the  natural  channel  of  the  river.  This  importance  is  greatest  at  Portage 
City,  where  the  volume  is  less  than  elsewhere  in  the  portion  whose  im- 
provement is  to  be  considered.  Near  this  place  several  measurements 
were  made,  which  serve  as  a  check  upon  each  other.  On  the  24th  of 
August  a  measurement  was  made  above  and.  below  the  guard-lock  of 
the  Portage  Canal,  into  which  there  was  probably  flowing  at  that  time 
150  cubic  feet  a  second,  which  amount,  added  to  the  volume  as  measured 
below,  makes  a  very  near  agreement  with  that  obtained  above.  A  third 
measurenifent,  made  Ave  days  afterward,  a  little  lower  down,  seems  to 
be  from  300  to  600  feet  too  large  when  compared  with  the  others.  There 
was  a  slight  rise  in  the  river  about  this  time.  The  next  measurement 
made  was  at  Dekorra,  8  miles  below  Portage,  after  the  river  had  fallen 
jV  of  a  foot.  It  gave  the  volume  3,558  cubic  feet  per  second.  In  this 
intervening  distance  the  Baraboo  River,  Duck  Greek,  and  Rocky  Ran 
had  somewhat  swelled  the  volume  to  the  amount  probably  of  500  cubic 
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feet  per  second.  This  amount,  taken  from  the  Dekorra  measurement, 
makes  it  a  little  less  than  that  measured  just  below  the  guard-lock  at 
Portage ;  such  should  be  the  case,  as  the  river  had  fallen  a  little  at  the 
gauge  at  Portage.  We  cannot  make  any  close  comparison,  for  the 
amount  drawn  off  by  the  canal  was  variable,  and  its  influence  at  De- 
korra could  not  be  exactly  measured. 

The  next  measurement  was  at  Skinner's  Bluff,  at  which  time  the  river 
was  at  the  lowest  stage  reached  in  1867;  there  the  volume  was  3,275 
cubic  feet  per  second.  The  small  streams  coming  in  between  this  place 
and  Dekorra  drain  140  square  miles,  and  may  have  brought  in  about  50 
cubic  feet  per  second,  which  we  will  allow,  to  compensate  for  the  dimin- 
ished volume  of  the  Baraboo  since  it  was  measured.  Taking  the  low- 
water  volume  of  all  tributaries  between  Skinner's  Bluff  and  Portage  at 
500  cubic  feet  per  second,  and  deducting  this  amount  from  the  lowest 
water  volume  measured  at  the  first-named  place,  would  give  us,  as  the 
lowest  water- volume  at  Portage,  2,775  cubic  feet  per  second. 

This  would  accord  well  with  our  measurement  at  Portage,  by  allowing 
that  a  fall  of  two-tenths  of  a  foot  diminished  the  discharge  at  that  point 
from  250  to  300  cubic  feet  per  second. 

We  have,  therefore,  adopted  in  the  table  2,800  cubic  feet  as  the  low- 
water  volume  of  1867  at  Portage.  This  is  as  far  down  the  river  as  we 
can  regard  the  measured  results  as  checking  each  other.  The  volume 
at  Sauk  City  would  seem  to  indicate  even  a  less  volume  than  above 
adopted,  but  at  that  place,  unfortunately,  our  result  was  impaired  by 
neglecting  a  small  chute  whose  capacity  wa9  not  determined. 

The  low-water  volumes  increase  as  we  descend,  showing  that  the  addi- 
tions more  than  compensate  for  evaporation,  and,  consequently,  if  there 
is  a  sufficient  amount  at  Portage  there  will  be  enough  lower  down  the 
river.  Still,  it  is  desirable  to  ascertain  the  low-water  volumes  through- 
out, so  that  we  may  dispose  of  the  consideration  of  the  question,  which 
may  arise,  whether,  if  necessary  to  continue  the  canal  below  Portage, 
we  may  not  reach  a  point!  where  the  river- volume  will  admit  of  its  being 
suitably  improved  for  navigation. 

During  the  progress  of  the  survey  below  Sauk  City  the  river  had 
begun  to  rise  somewhat,  and  continued  fluctuating,  so  that  the  volume 
measured  was  greater  than  the  low-water  volume.  The  application  of 
river  formulse  to  deducting  the  volumes  of  discharge  is  but  a  rough  ap- 
ptoximation,  in  so  shallow  a  stream,  with  such  variable  local  slopes  and 
obstructed  sandy  bed.  This  is  specially  the  case  near  low  water,  when 
a  slight  rise  or  fall  greatly  changes  the  width  and  area  of  the  section. 
Our  slope-measurements  are  generally  over  considerable  distances.  The 
river  is  one  in  which  the  conditions  of  uniform  motion  are  entirely  ab- 
sent. The  only  course  was  to  take  the  Chezy  formula  v  =  B  y/  ra  in  its 
general  form,  and,  by  applying  it  to  all  places  where  our  measured  vol- 
umes were  taken,  deduce  local  values  for  B.  This,  when  done,  we 
assume  will  enable  us  to  get  an  approximate  result  for  a  rise  or  fall  not 
exceeding  one  foot  from  the  stage  at  which  the  volume  was  measured. 

The  values  of  i?  thus  obtained  are  given  in  the  following  table.  The 
sectional  area  used  is  the  mean  area  of  the  sections  within  the  space  for 
which  the  slope  was  measured. 
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Locality. 


Portage 

Dekorra 

Skinner's  Blaff 

Upper  Railroad  Bridn^e 
Middle  RaUroad  Bridge 

Port  Andrew 

Boeoobel 

Bridgeport 


Feet 
0.3 
0.1 
0.0 
1.1 
0.9 
0.9 
0.9 
0.7 


Mean  of  meaaorement. 


Yolame 
per  sec 


Cubic  feet 
3,256 
3,539 
3,275 
6,557 
5.942 
5,944 
6,568 
6,977 


Area. 


1,861 
2,288 
8,105 
2,014 
2,911 
2,701 
3,328 
4,156 


Wet 
per. 


724 

697 
1,160 
364 
798 
647 
972 
1,094 


r. 


2.432 
3.283 
1.808 
.•5.655 
3w648 
4.174 
3.424 
3.797 


1. 749 
1.547 
1.691 
3.185 
2.041 
2.201 
1.973 
1.698 


B. 


Mean 
slope. 


.0003484     61 


.000229 
.000285 
.000287 
.000254 
.00(^73 
.000275 
.000205 


5S 
€0 
79 
68 

I    65 

61 


With  these  values  of  B  at  the  different  localities  we  deduce  the  low- 
water  volume  at  the  Middle  Bailroad  Bridge  and  at  Bridgeport.  The 
manner  of  calculating  was  as  follows :  For  these  small  changes  of  stage 
the  slope  was  regarded  as  constant,  the  wetted  perimeter  and  width  the 
same,  and  the  change  in  area  of  section  was  obtained  by  multiplying 
the  width  by  the  amount  of  rise  and  fall,  and  adding  the  product  to  or 
subtracting  it  from  the  mean  sectional  area  as  measured.  This  method 
neglects  the  small  amount  of  decrease  and  increase  of  sectional  area 
which  results  from  a  decrease  or  increase  in  the  width,  but  this  was 
small  in  amount  ^nd  not  to  be  obtained  with  accuracy,  and  would  bat 
little  affect  the  result. 

Thus,  to  find  a  low-water  volume  at  the  Middle  Railroad  Bridge  we 
multiply  798  by  0.9  =  718.2,  and  subtract  this  amount  from  2,911,  ob- 
taining 2,192  square  feet  as  our  low-water  new  area  of  section.  The 
new  value  of  r  is  3.648  —  0.9  =  2.748.  Substituting  these  quantities  in 
the  formula 

t?  =  68  V  2.74b  X  0.000254  =  1.796, 
hence  volume  will  be 

2,192  X  1.796=3,938  cubic  feet  per  second. 

A  similar  application  of  the  formula  to  the  case  at  Bridgeport  gives 
us  the  low-water  volume  for  1867  5,200  cubic  feet  per  second.  Both  of 
these  low- water  volumes  appear  too  large  to  be  in  harmony  with  the 
low- water  volumes  actually  measured  higher  up  the  river,  when  consid- 
ering that  the  low -water  volumes  must,  in  a  measure,  be  proportional  to 
the  area  drained.  We  have,  therefore,  reduced  these  amounts  about  8 
per  cent. 

Volumes  at  a  stage  1  foot  above  the  low  water  of  1867. — For  the  last 
five  places  named  in  the  preceding  table  for  values  of  B  the  Wisconsin 
was  measured  when  near  the  stage  1  foot  above  low  water  of  1867. 

Applying  the  Ghezy  formula  with  the  new  constants  in  the  same  man- 
ner we  did  when  deducing  low- water  volume,  we  obtain  the  volume  for 
the  stage  1  foot  above  low  water,  as  shown  in  the  first  column  of  the 
next  table. 


Locality. 


UpMr  Railroad  Bridee . 
Middle  Railroad  Bridge 

Port  Andrew 

BoBCobel 

Bridgeport 


Mean. 


Calcalated 
volume  per 
»eooiid,in 
cable  feet. 


6,233 
6.275 
6,142 
6.824 
8,032 


Cubie  ft  per  I 
aeoond  per  |  Adopted 
square  mile  \    reanlt. 
drained. 


634 

622 
589 
628 
6T7 

62c) 


6.170 

6,280 

6,630 

6,825 

7,435 
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I^ot  feeling  sufficient  confidence  in  applying  the  Ghezy  formala  to  get 
the  volames  at  the  stage  one  foot  above  low  water  to  the  places  above 
the  Upper  Railroad  Bridge,  we  have  preferred  to  get  it  by  taking  the 
measured  quantity  at  the  Upper  Railroad  Bridge,  and  diminished  it 
above  in  proportion  to  the  diminished  area  of  drainage. 


Talk  of  volumes  at  low  water  and  at  a  stage  one  foot  above. 


Locality. 


Portage 

Bekorra 

Skioner't  Blaff 

&Mik 

Upper  Railroad  Bridge. 
Middle  Railroad  Bridge 

Port  Andrew 

Boscobel 

Wanzeka 

Bridgeport 


12s 


0 

8 

32 

S9 

54 

61 

79 

89 

103 

119 


9  m 

4-9 


8,300 

9,010 

9.180 

9,200 

9,830 

10,080 

10,555 

10,865 

11,T75 

11.850 


-3 


I* 


3,800 
3,175 
3.975 
3,975 
3,575 
3,660 
3.980 
4,170 
4,750 
4,790 


J 

-t 

§1 

-3 


4,950 
5,440 
5,530 
5,530 
6,170 
6,380 
6,630 
6,835 
7,360 
7,435 


Volumes  at  Sk%nner*s  Bluff  for  all  stages. — For  obtaining  these  volumes 
we  make  use  of  the  Humphreys- Abbot  formula  for  mean  velocity.  (Equa- 
tion 40,  page  312,  Physics  and  Hydraulics  of  the  Mississippi.)  Knowing 
by  measurement  the  volume  at  low  water  of  1867  at  this  place,  the  area 
of  section,  hydraulic  mean  depth  and  width,  we  take  the  Humphreys- 
Abbot  formula  for  the  value  of  s  (equation  36,  page  312),  and  deduce 
the  slope  which  would  produce  this  low-water  discharge  through  this 
known  section.    It  is  0.000067420. 

Our  next  step  is  one  of  some  uncertainty,  as  we  have  no  other  meas- 
ured volume  to  deduce  the  corresponding  v^ue  of  s  at  this  point,  which 
we  have  selected  because  we  have  the  sectional  area  pretty  well  deter- 
mined for  all  stages,  which  is  not  the  case  elsewhere.  This  natural  sec- 
tion being  a  contracted  one  for  medium  and  high  stages,  it  is  probable 
that  the  value  of  «  (which  for  the  low- water  discharge  is  but  little  more 
than  one-fourth  ot  the  average  slope)  quite  rapidly  approaches  the  aver- 
age as  the  river  rises,  and  may  exceed  it  in  highest  stages.  We  have, 
however,  assumed  that  the  slope  in  the  river  at  this  place  reaches  the 
average  at  a  stage  4  feet  above  low  water,  and  thereafter  remains  con- 
stant up  to  the  highest  flood,  10  feet  above  low  water.  Between  the 
low  water  and  the  stage  4  feet  above  we  have  assumed  that  the  value 
of  s  increases  uniformly  with  each  foot  of  rise.  With  these  values  of 
s  and  the  known  dimensions  of  the  section,  we  deduce  the  value  of  v ; 
which,  multiplied  by  the  corresponding  sectional  area,  gives  the  volume. 
The  volume  thus  determined  for  the  stage  1  foot  above  low  water  is  about 
170  cubic  feet  per  second  less  than  what  we  previously  obtained  by  pro- 
portioning the  volume  at  the  Upper  Railroad  Bridge  to  the  diminished 
drainage-area  at  Skinner's  Bluff.  These  determinations  of  volume,  how- 
ever, have  but  little  practical  value  in  the  future  discussion  of  river-im- 
provement,  being  only  used  iu  considering  the  plan  of  reservoirs  at  the 
sources.  We  have  taken  the  low- water  volume  as  that  actually  measured 
at  Portage,  and  the  high-water  volume  is  not  so  important,  as  we  have 
'taken  the  new  high- water  channel  to  be  at  least  equal  in  dimensions 
to  this  natural  one ;  and  if  this  will  not  accommodate  the  river,  the  cur- 
rent will  increase  the  sectional  area  by  deepening.    We  have  used  thea^ 
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volumes,  in  discussiDg  improvement  by  reservoirs  at  the  source,  to 
determine  what  reservoir-capacity  it  would  be  necessary  to  provide 
to  maintain  the  natural  river  at  different  stages  above  low  water.  It  is 
well  to  remark  here  that  it  is  highly  probable  that  the  low  water  of  1867 
was  not  an  extreme  one,  and  that  in  such  years  as  1864  the  extreme 
low-water  volume  is  not  greater  than  1,500  cubic  feet  per  second  at 
Portage. 

Table  of  volume  at  Skinner^e  Bluff  for  all  stages  of  the  river. 


Stage  of  water. 


Low  water.. 

1  foot  above. 

2  feet  abore. 

3  feet  above. 
i  feet  above. 

5  feet  above. 

6  feet  above. 

7  feet  above. 

8  feet  above. 

9  feet  above . 

10  feet  above 


Width. 

Area. 

Hydraalic 
mean  depth. 

V. 

Volame. 

1,160 

9,104 

1,808 

1.556 

3,975 

1  169 

3,J965 

9,798 

1.695 

.%530 

1.164 

4,497 

3,785 

3.1544 

9.540 

1,166 

5,589 

4,766 

2.660 

14.980 

1.16d 

6,751 

5,744 

3.110 

21.000 

1,170 

7,913 

6,708 

3.387 

86,800 

1,179 

9,075 

7,684 

3.695 

32,900 

1,174 

10,937 

8,648 

3.849 

39.400 

1,176 

11,399 

9,607 

4.069 

46,300 

1,178 

19,561 

10,561 

4.959 

53.500 

1,180 

13,793 

11. 510 

4.460 

61.900 

9. 


000067490 

oooi2ieu 

OOO176910 

008930605 

000985 

000985 

000985 

00028$ 

00028S 

000885 

000985 


ANOMALOUS  PHYSICAL  FEATURES  OP  THE  WISCONSIN  AND  POX  RIVEB 

BASIN. 

• 

The  iiear  approach  of  the  streams  icithout  uniting. — The  example  pie 
sented  by  these  two  streams  in  their  near  approach  at  Portage,  thence 
flowing  in  opposite  directions — forming  a  channel  of  communication 
between  distant  waters — is  one  of  the  most  remarkable  to  be  foand  in 
the  West,  although  not  standing  quite  alone.  It  is  this  feature  which 
gives  to  the  route  its  most  apparent  advantage,  and  that  has  led  to  its 
use  and  improvement.  In  regard  to  its  relations  to  physical  geography 
it  is  also  interesting,  for  an  attempt  to  account  for  the  relations  of  pres- 
ent conditions  cannot  fail  to  give  us  a  clearer  general  idea  of  the  strac- 
ture  of  the  country. 

Peculiarities  in  the  course  of  the  Wisconsin. — This  stream  approaches 
Portage  from  the  northwest,  and  turning  to  the  right,  bends  through 
an  angle  of  130^,  and  pursues  a  course  a  little  south  of  west  to  the  Mis- 
sissippi. After  passing  Portage  it  enters  a  valley  between  nearly  hori- 
zontaly-stratified  rocks,  once  as  high  at  least  as  500  feet  above  the 
present  stream,  and  continuous  across  its  course.  The  present  river 
could  not  have  eroded  this  course  while  the  valley  of  the  Fox  was  open, 
and  this  deep  valley  must  date  back  to  some  former  time,  probaly  pre- 
ceding the  glacial  period.  Along  the  valley  below  Portage  the  terraces 
indicate  a  much  higher  level  of  the  water  than  at  present,  as  is  the  case 
in  most  of  the  northwestern  valleys. 

Peculiarities  in  the  course  of  the  Upper  Fox. — This  river  approaches 
Portage  from  the  northeast,  and  then,  turning  to  the  right,  doubles  back 
and  pursues  a  northeast  course  to  Jjake  Winnebago.  There  is  a  general 
absence  of  high  banks  in  proximity  to  its  course,  although  low  alluvial 
terraces  are  common.  It  winds  through  broad  savannas,  with  gentle 
slope  and  sluggish  current,  occasionally  passing  into  lakes.  Three  of 
these  l»kes — Mud  Lake,  Bnfialo  Lake,  and  Lake  Puckaway — are  caused 
by  the  deposits  of  afflaents  which  the  main  stream  has  not  been  able  to 
wash  away,  indicating  plainly  that  the  present  Upper  Fox  did  not  erode 
its  course,  for  it  has  not  even  the  power  to  keep  itself  free,  and  is  filling  * 
up.  Lake  Buttes  des  Morts  and  Lake  Winnebago  are  depressions  which 
the  present  tendency  is  to  fill  up.    The  same  is  true  of  Lake  Poygun, 
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throagh  which  the  Wolf  Biver  passes  before  joining  with  the  Upper 
Fox. 

Lower  Fox River.-^Thx^  is  simply  an  oatlet  of  Lake  Winnebago,  whose 
surface  is  abont  170  feet  above  Lake  Michigan. 

The  waters  descend  with  great  rapidity  over  beds  of  limestone  rock^ 
forming  nameroas  rapids.  The  valley  is  here  narrow  and  gor^e-like, 
and  the  sides  are  not  to  exceed  50  feet  in  elevation  above  the  stream  at 
the  head  of  the  Grand  Chute. 

Analogies  between  Lake  Winnebago  Basin  and  tlie  Lake  Winnipeg  Basin 
•  in  British  America. — The  Upper  Fox  Eiver,  like  the  Bed  Biver  of  the 
North,  is  separated  by  but  low  intervening  grounds  from  a  stream  flow- 
ing in  an  opposite  direction,  with  which  there  is  an  interchange  of  wa- 
ters in  floods.  They  both  have  a  northerly  course.  The  valleys  of  these 
two  rivers  are  alike  in  being  broad  and  undefined,  and  the  banks  but 
little  elevated  above  the  lakes  into  which  they  flow. 

Both  lakes  have  northeastern  outlets,  and  these  outlets  are  obstructed 
by  rocks,  and  have  rapids  and  falls.  Both  lakes  have  low  shores  and 
shallow  water  on  their  west  sides,  and  high  shores  and  deep  water  on 
their  east  sides. 

Probable  former  extent  of  Lake  Winnebago. — The  low,  level  alluvial  ter- 
race bordering  the  west  side  of  Lake  Winnebago  has  a  very  considera- 
ble extent.  I  asked  Capt.  W.  8.  Edwards,  chief  engineer  of  the  Green 
Bay  and  Mississippi  Canal  Company,  to  get  for  me  the  outline  of  the 
high  ground  bordering  it,  which  he  did.  It  is  presented  on  the  accom- 
panying diagram,  Plate  lY,  the  outline  shaded  by  horizontal  ruling. 

If  this  alluvial  deposit  was  made  in  an  ancient  lake,  this  diagram 
gives  an  approximate  outline  of  it. 

Hypotheses  consistent  with  abpve-noted  conditions. — We  have  only  to  sup- 
pose that  all  the  waters  of  Lake  Winnebago  Basin  (including  that  of 
the  Upper  Fox)  formerly  drained  to  the  Wisconsin  Biver ;  that  a  slow 
change  of  level  in  this  region  elevated  the  southwestern  part  and  de- 
pressed the  northeastern  part  till  a  large  lake  was  formed,  which  finally 
overflowed,  forming  the  course  of  the  Lower  Fox.  This  explains  the 
present  doubling  back  in  the  course  of  the  Upper  Fox  and  tributaries, 
and  it  accounts  for  the  close  relation  and  yet  opposite  courses  of  the 
Fox  and  Wisconsin  Bivers.  As  the  level  changed,  the  erosion  at  the 
oatlet  could  not  keep  pace  with  it,  and  so  prevent  a  lake  forming,  be- 
cause a' granite  ridge  lies  near  the  surface,  between  the  Wisconsin  and 
Buffalo  Lake.  When  the  Lower  Fox  outlet  formed,  the  loose  material 
covering  the  rocks  rapidly  gave  way,  and  lowered  the  lake-level  down 
to  the  rock,  which  now  keeps  it  at  its  present  level.  The  period  of  this 
change  I  regard  as  post-glacial,  because  this  alluvial  terrace  is  free  from 
glacial  drift;  which  it  could  not  have  been  if  formed  before  in  a  region 
like  this,  surrounded  with  glacial-drift  deposit. 

A  similar  change  in  the  course  of  the  Bed  Biver  of  the  North  is  treated 
of  by  me  in  my  report  on  the  Minnesota  Biver.  (See  Annual  Beport  of 
Chief  of  Engineers,  United  States  Army,  for  1875.)  There  the  case  of 
the  Fox  and  Wisconsin  Bivers,  along  with  some  others,  is  referred  to  f 
all  regarded  as  indicating  a  relative  elevation  at  the  south  and  depres- 
sion at  the  north,  which  has  affected  the  continent. 

Previous  attempts  at  generalization  in  regard  to  the  Fox  River. — The 
only  previous  attempt  at  generalization  of  natural  features  along  the  Fox 
River,  that  I  know  of,  was  made  by  Mr.  John  B.  Pettival,  civil  engineer,. 
in  report  dated  January,  1838,  Doc.  No.  102,  H.  of  B.,  War  Department,. 
Twenty-fifth  Congress,  third  session.  He  says,  '^That  the  succession 
of  different  valleys  from  Fort  Winnebago  (near  Portage)  to  Grand 
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Ghate  (Lower  Fox  Biver)  was  filled  with  water,  making  a  chaia  of 
lakes.  The  barrier  of  the  Grand  Chate  being  thrown  open  by  some 
convulsion  of  nature,  the  more  shallow  lakes  were  drained,  and  the 
deeper  remained  sheets  of  water,  and  the  river  a  meandering  drain.' 
He  does  not  seem  to  have  perceived  the  effect  of  such  tributaries  as  the 
Montello  River  in  causing  some  of  these  lakes,  but  his  generalization, 
like  mine,  involves  an  idea  of  theVecent  formation  of  the  outlet  by  the 
Lower  Fox. 

PBOBABLB  CHANGE  IN  THE  DRAINAGE  OF  THE  FOUR  LAKES  NEAR 

MADISON. 

A  like  change  of  direction  appears  to  have  taken  place  in  the  draio- 
age  of  the  four  lakes  near  Madison,  Wis.  These  lakes  now  drain  to 
'Rock  Biver,  but  formerly,  I  think,  to  the  Wisconsin,  along  the  valley  of 
Black  Earth  Greek.  The  summit  between  this  creek  and  the  largest  of 
the  lakes,  Mendota,  is  but  little  elevated  above  the  lake,  and  is  com- 
posed of  the  same  pure  white  sand  as  is  found  along  the  margin  of  this 
lake,  whence  it  was  probably  bronght  by  the  former  southwestern  oat- 
let  So  little  is  this  upper  portion  of  Black  Earth  Greek  sepan^ted  trom 
the  lake,  that  some  years  ago  the  building  of  a  road  and  washings  from 
cultivated  land  caused  so  much  submergence  of  fields  near  the  summit, 
by  raising  the  level  of  a  small  lake  about  2  feet,  that  the  owners  of  this 
land  cut  a  ditch  to  drain  the  waters  the  other  way  into  Lake  Mendota. 
This  led  to  an  injunction  by  a  mill>owner  lower  down  on  Black  Earth 
Greek,  and  after  much  litigation  the  final  decision  of  the  higher  court 
was  that  the  digging  of  this  ditch  must  be  stopped,  and  the  obstruction 
which  caused  the  overflow  removed.  # 

Explained  by  the  same  hypothesis^  which  is  appliedble  to  an  extensive 
area, — The  natural  change  in  the  direction  of  the  drainage  here  can  be 
explained  by  the  same  hypothesis  made  for  the  change  of  flow  of  the 
Upper  Fox  Biver,  both  of  which  are  a  part  of  a  wide-spread  exhibition 
of  similar  changes.  It  was  first  announced  by  me  at  the  Ghicago  meet- 
ing of  the  American  Association  for  the  advancement  of  Science,  in 
1868.  It  was  also  reported  by  me  in  outline  in  the  annual  report  of 
the  Ghief  of  Engineers  of  that  year. 


CHAPTEB  V. 

METHODS  OF  IMPROVING  NAVIGATION. 

Preliminary  REMARKS— Relations  of  the  United  States  and  corporate  companies  to 
the  improvement^Difficnlties  heretofore  not  appreciated — Influences  controlIiDg 
former  plans  and  operations — ^Fntnre  plans  based  on  the  new  data — Improvement  by 
CANALIZATION,  REGULATION,  OR  RECTIFICATION— Hydranlicformolie  applicable— The 
Hamphreys-Abbot  formolse  adopted — Small  practical  bend  effect — Width  of  rectified 
river  at  low  water  for  different  depths— Slopes  for  uniform  depths  and  different 
widths— Requirements  which  must  be  met  in  works  of  construction  for  river  recti- 
ficatioi^  BO  as  to  produce  a  desired  navigable  depth  at  low  water — Conditions  de- 
manded at  high  water — How  to  begin  the  work  discussed  and  illustrated  by  exam- 
ple— Section  of  regulated  river  for  both  high-water  and  low- water  channels— Farther 
protection  against  scour — ^Estimate  of  money  and  time  required  for  canalizing 
IMPRACTICABLE — Coucluslons  to  be  drawn  from  the  success  attending  similar  works 
on  the  Garonne — Example  in  the  case  of  the  Ohio  River— Conclusion  with  regard 
to  canalization  of  the  Wisconsin  River — ^Improvement  by  means  op  reservoirs 
AT  THE  SOURCES— Doubtful  possibility  of  success— Immense  cost— Great  danger  at- 
tending such  works— Method  of  improvement  by  dams  and  locks — Difficult  and, 
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-cxi^ensive,  if  not  impraoticable— Never  reccom mended,  and  special  data  not  obtained 
for  depth  to  bed-rock — Improvement  of  navigation  by  means  of*  canal  along 
THE  valley — Data  for  roakiog  location — Provisional  location— Objectionable  fea- 
tures, and  alternative  to  avoid  tnem — Chakacterop  canal  and  locks — Desoription 
of  locks,  with  general  directions  as  to  constrnction — Bills  of  lock-material — ^Esti- 
mated cost  of  a  look — Summary  of  cost  of  all  the  lift-locks ;  of  all  the  ^uard- locks — 
Cost  of  feed-weirs  connected  with  lock ;  of  feed-pipes ;  of  cnlverts  ;  of  waste-weire ; 
of  bridges;  of  walling;  of  riprap;  of  grabbing;  of  clearing  land;  of  engineering, 
thft  work  to  be  done  in  two  years — Grand  total  cost — Additional  cost  for  tive  feet 
draught — Annnal  expense  of  superintendence  and  repairs. 

PRELIMINARY  REMARKS. 

So  far  Id  this  report  I  have  been  presenting  the  data  and  experience 
obtained  from  our  surveys,  and  from  the  study  of  previous  operations,  to 
enable  us  to  meet  the  question  of  further  improvement.  I  have  been 
uninfluenced  by  couimittal  to  any  plan  to  which  consistency  might 
induce  me  to  adhere  beyond  \t&  intrinsic  merits,  and  I  have  resisted  the 
pressure  for  an  immediate  plan  of  operations  until  I  could  fully  make  up 
my  mind  as  to  what  was  practicable  by  elaborating  our  data,  and  thus 
be  enabled  to  make  a  proper  comparison  of  the  Wisconsin  with  other 
rivers  where  improvements  had  been  made,  and  be  enabled  to  arrive  at 
conclusions  that  should  not  be  delusive. 

Relations  of  tlie  United  States  and  corporate  companies  to  the  improve- 
m^nt — At  the  time  the  work  was  under  my  chnrge  as  an  officer  of  the 
government,  the  route  froiti  Green  Bay  to  the  Wisconsin  was  under  the 
control  of  a  private  corporation,  and  my  investigations  after  1866  were 
designed  to  furuish  a  plan  for  improviug  only  the  portion  ol*  the  route 
along  the  Wisconsin.  It  is  to  that  part  I  shall  confine  my  attention  in 
this  chapter. 

Difficulties  heretofore  not  appreciated, — I  have  felt  much  concern  in 
trying  to  find  a  suitable  plan  of  improvement  which  should  be  accepta- 
ble to  the  public,  for,  from  the  first  attempts  at  improvement  tiH  now, 
as  shown  in  Chapter  III,  the  difficulties  have  not  been  fully  presented, 
if  even  understood.    Year  after  year  responsible  persons  charged  with 
providing  plans  for  making  this  improvement  have  regarded  it  as  an 
^^^y  matter,  and  in  a  few  instances  have  applied  with  confidence  such 
/^sufficient  means  as  have  been  productive  of  no  permanent  benefit,  and 
^^  fact  so  insignificant  in  themselves  as  to  make  it  a  matter  of  research 
^^  find  out  where  they  were  employed. 

^njluences  controlling  former  plans  and  operations. — The  neglect  to  at- 

T^^^pt  more  improvement  of  the  Wisconsin  arose  mainly  from  the  fact 

h  ^^  in  its  natural  condition  the  navigation  was  so  much  better  than  on 

lUe  f'ox  Kivers,  that  its  improvement  was  not  so  pressing  a  need  as  that 

^^    the  other  portions  of  the  route.    The  United  States  law  made  the 

^^^t  of  lands  proportional  to  the  length  of  the  route,  excluding  the 

J[^^ nee  along  the  Wisconsin  ;  and  although  the  legislature  of  the  State 

^^Uired  one-sixth  of  the  proceeds  of  the  sale  of  the  lands  to  be  applied 

wK^^^  Wisconsin,  only  a  small  proportion  was  actually  thus  used,  as  the 

*^le  was  inadequate  to  the  improvement  of  the  route  along  the  Upper 

•5^.^  Xower  Fox  and  the  Portage  Canal.    To  sustain  the  course  adopted 

|.  ^^  probable  the  managers  represented  the  Wisconsin  River  in  the  best 

.Jp^ti  they  could,  and  their  wisdom  cannot  be  questioned  in  improving 

^  ^ox  Rivers  first.    When  the  improvement  passed  to  the  control  of 

I ^^tnpany  it  was  not  expected  to  improve  the  Wisconsin,  and  its  finan- 

^^■^   necessities  always  inclined  it  to  put  the  best  face  possible  on  this 

Ver's  navigability.    This  influence  was  also  brought  to  bear  upon  me 

^^ly  in  these  investigations,  to  induce  me  to  attempt  something  at  once ; 

H.  Ex.  49 22 
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and  while  distrustiuf]:  our  ability  to  adequately  improve  the  river  itself^ 
I  snggeBted  a  method  of  operating  by  which  it  could  be  tested  withuot 
great  expense,  and  at  the  same  time  enable  us  to  find  oat  whether  we 
could  use  the  bed  of  the  river  for  making  crossings  from  a  canal  on  one 
bank  to  one  upon  the  other,  should  the  canal  plan  be  adopted. 

Congress,  in  1871,  completed  the  legislation  which  enabled  this  trial 
to  be^made,  but  the  control  of  the  work  had  passed  out  of  my  hands. 
The  engineer  in  charge  consulted  me  on  the  subject,  and  proposed  to 
follow  my  plan  ;  but  from  tlie  shoaluess  of  the  river  he  met  with  obsta- 
cles which  compelled  a  modification  of  it,  and  the  success  which  attende<l 
his  work  in  1871  led  him  to  belieye  that  any  required  depth  could  be 
produced  by  improvements  in  the  riser  bed,  and  my  plan  was  abandoned. 
That  these  promises  of  success  xv^re  illusory  is  apparent  frona  subse- 
quent experience,  which  has  mnch  reduced  them,  and  I  believe  thev 
must  grow  smaller  until  they  are  of  no  value. 

Future  plana  based  on  the  new  data. — By  means  of  the  data  obtained 
from  our  surveys  and  investigations,  as  exhibited  by  the  descriptions 
and  tables  in  the  preceding  chapter,  and  on  the  maps  and  diagrams 
there  enumerated,  we  are  enabled  to  take  up  the  consideration  of  the 
improvement  with  facts  at  our  command  not  possessed  by  any  one  t)e- 
fore;  and,  if  proi)erly  weighed  and  put  together,  they  should  give  us 
more  reliable  conclusions.    These  we  will  now  attempt  to  reiioh. 

IMPROVEMENT  BY  CANALIZATION,  REGULATION,  OB  RECTIFICATION  OF 

RIVER. 

The  first  method  which  has  always  suggested  itself  is  that  of  con- 
tracting the  water-way,  thus  increasing  the  depth,  and,  by  confining  the 
action  of  the  water  to  a  narrow  channel,  enable  it  to  keep  this  free  from 
sand  or  other  deposit.  This  method,  when  most  fully  and  successfnlly 
applied,  consists  in  giving  new  banks  to  the  river  adapted  to  the  end 
sought,  and  is  known  technically  as  the  canalization^  regulation,  or 
rectification  of  the  river. 

EydrauHc  formulae  applicable. — The  tiow  of  the  water  in  such  regulated 
rivers  is  subjected  to  uniformity  of  conditions  that  admit  of  the  appli- 
cation of  mathematical  formulae,  and  by  these  we  may  approximately 
proportion  the  dimensions  of  our  proposed  channel  to  meet  the  object 
in  view,  which,  in  our  case,  is  to  obtain  a  continuous  proper  navigable 
depth  at  low  water.    In  the  proposed  problem  ot  rectifying  the  Wiscon- 
sin, the  survey  has  determined  the  volume  and  the  slope  which  the 
present  river  has  and  which  the  improved  river  should  have,  and  we 
may,  therefore,  give  it  the  width  which  will  maintain  the  desired  deptb. 
We  have  no  way  of  determining  this  width  except  by  mathematical 
formulte  or  by  expensive  experiment,  and  we  should,  at  least,  do  tbe 
best  we  can  with  the  former  as  a  preliminary  step  toward  the  latter. 

There  are  two  specially  important  requirements  of  a  rectified  river. 
It  must  be  small  enough  to  give  the  required  depth  at  low  water,  and 
large  enough  to  carry  off  the  volumes  of  the  floods,  and  arrangements 
must  be  made  to  secure  the  return  of  the  stream  to  the  low-water  chan- 
nel provided  for  the  river  on  its  reaching  the  low-water  stage. 

Here  we  have,  in  seeking  for  the  required  dimensions  by  the  formttla» 
to  depend  entirely  u[»on  the  correctness  of  the  factor  in  it  representing 
iheslope^  the  most  subtle  of  all  the  quantities  entering  it.  Disregard- 
ing for  the  present  the  effect  which  the  new  currents  of  the  improved 
channel  may  have  in  destroying  the  permanency  of  the  riverbed,  we 
see  that  if  the  formula  used  should  not  properly  express  the  eft'ect  of 
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resistances — that  is,  for  instaace,  that  only  part  of  the  slope  used  accord- 
ing to  the  formula  was  found  actually  necessary  to  carry  off  the  water  in 
the  regulated  channel — then  the  unemployed  portion  of  the  slope  would 
give  increased  velocity  and  diminish  the  depth.  On  the  other  hand, 
should  it  be  found  in  practice  that  more  slope  than  is  called  for  by  the 
formula  at  high  water  would  be  needed  to  move  the  floods,  we  would 
subject  our  new  banks  to  inundations  and  dangerous  injury.  Large 
margins  for  safety  in  both  directions  must  be  allowed  for,  at  best,  in 
locating  our  new  banks,  but  we  are  much  less  liable  to  error  from  the 
inapplicability  of  the  formula  than  we  are  from  the  scour  in  the  river- 
bed destroying  that  uniformity  which  it  is  our  aim  to  give,  and  on  which 
the  applicability  of  all  formulae  is  based.  This  question  of  maintaining 
the  uniformity  of  the  bed  will  be  specially  considered  after  we  have 
determined  by  the  formula  the  proportions  the  new  bed  should  have. 

The  Humphreys  and  Abhoi  formulae  adopted. — As  there  are  peculiarities 
under  which  all  formulse  for  riversi  have  been  deduced,  it  is  generally 
expected  that  the  engineer  in  adopting  one  shall  establish  its  applica- 
bility to  his  case.  Feeling  every  confidence  in  the  deductions  of  the 
"Physics  and  Hydraulics  of  the  Mississippi,'^  l)y  Humphreys  and  Ab- 
bot, I  yet  endeavored  to  find  confirmation  of  them  on  the  Wisconsin, 
and  especially  on  the  Mississippi,  near  Saint  Paul,  where  the  conditions 
of  the  two  rivers  were  similar,  but  under  circumstances  more  favorable 
to  the  latter  place  for  making  nice  observations.  The  natural  difficulties 
at  both  places  proved  very  great;  so  that  while  everything  we  could 
fairly  conclude  sustained  the  Humphreys  and  Abbot  formulae,  these 
conclusions  were  not  in  themselves  based  upon  observations  that  could 
add  much  weight  to  the  evidence  of  their  truth  given  by  the  authors  of 
these  formnlre,  except  as  to  the  parabolic  law  of  change  of  velocity  from 
surface  to  bottom,  which  was  fully  sustained. 

There  was  no  part  of  the  Wisconsin  Elver,  as  we  surveyed  it,  where 
uniform  conditions  existed  through  a  distance  that  gave  a  possibility  of 
measuring  the  corresponding  slope,  so  no  direct  test  of  formula  involv- 
ing elope  could  be  made.  I  have,  therefore,  taken  several  sections 
where  the  volume  was  known,  and  have  applied  the  Humphreys  and 
Abbot  formolsB,  to  see  what  slope  the  river  would  have  if  it  were  straight 
and  aniformly  of  that  section.  Irregular  as  these  sections  are,  they 
furnish  a  much  nearer  approach  to  uniformity  than  the  average  of  the 
river.  In  a  majority  of  cases  the  river  is  so  divided  and  spread  out 
that,  as  far  as  the  application  of  formulae  is  proper,  it  is  divided  into 
several  streams.    The  result  is  given  in  the  following  table : 
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Table  of  measurements  on  the  Wisconsin ^  with  column  of  calculated  slope,  deduced  hyiqtplies- 
tion  of  the  Hamphreys- Abbot  formula,  showing  the  slope  the  river  would  hare  ifuniformli 
of  that  volume  and  section  ;  dimensions  in  feet. 
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The  sections  of  the  river  used  in  the  preceding  table  were  taken,  ex- 
cept in  two  cases,  where  the  waterway  was  not  divided  by  islands,  and 
in  most  of  the  cases  the  conditions  were  more  than  usually  favorable  to 
the  flow  of  the  water,  thus  requiring  but  little  slope  of  surface.     In  one- 
third,  however,  the  slope  required,  as  deduced  by  the  formula,  exc^s 
the  average  slope  of  the  river,  and  there  is  no  doubt  that  if  the  sectious 
taken  represented  a  true  average  of  the  sections  of  the  river,  the  above 
ratio  of  one-third  would  be  increased.    There  can  be  no  direct  compari- 
son of  these  deduced  slopes  with  the  measured  slopes,  because  these 
latter  are  averages  over  considerable  distances,  while  the  calculated 
slopes  are  only  for  the  immediate  section.    We  can  conclude,  however, 
that  the  formula  contains  the  proper  factors  for  giving  us  the  slope  no- 
der  all  these  fluctuating  conditions,  since  it  gives  low  slopes  and  high 
slopes,  as  nearly  as  we  can  ascertain,  under  the  same  conditions  in  wbicfa 
they  exist  in  nature.    Having,  then,  the  volume  at  low  water  and  the 
total  descent  of  the  river  fixed,  we  may  reasonably  depend,  to  a  very 
considerable  extent,  upon  the  formulsB  of  Humphreys  and  Abbot  for  de- 
termining the  mean  velocity  and  corresponding  width  and  depth  of  the 
river  when  canalized  or  reduced  to  uniform  conditions. 

Small  practical  hend-effect. — ^In  regulating  the  stream  it  would,  of 
course,  be  best  to  preserve  the  natural  curves  when  not  too  sharp  for 
navigation,  and  even  increase  them,  when  allowable,  for  the  purpose  of 
diminishing  the  slope  by  developing  the  low-water  length  of  the  streafflj 
and  also  to  consume  a  portion  of  the  efiect  oT  this  slope  in  overcomiog 
the  resistances  of  the  bends.  Unfortunately,  we  can  do  but  little  jo 
this  way,  because  the  width  required  for  the  stream  at  high  water,  i^ 
some  places,  will  occupy  the  whole  available  portion  of  the  valley? 
and  we  could  not  allow  the  low-water  channel  to  differ  materially  i^ 
direction  from  that  at  high  water,  without  subjecting  it  to  be  filled  oP' 
The  bend  effect,  in  consuming  the  slope  in  the  rectified  river,  will  be  too 
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small,  as  shown  in  the  preceding  chapter,  to  make  it  worth  while  to 
attempt  to  acconnt  for  it  before  applying  the  deductions  of  the  formula. 
Width  of  rectified  river  at  low  water  for  different  depths, — The  original 
formula  adopted  to  determine  the  width  of  the  regulated  river  of 
required  uniform  depth  is  given  on  page  312  of  the  "  Physics  and 
Hydraulics  of  the  Mississippi,"  No.  38,  as  follows : 

t,  4.  Tr=— — i?^^^^^— — 

In  this  Wis  the  width  ;  p  the  wetted  perimeter ;  a  the  area  of  section ; 

1  69 
s  the  slope;  r  the  mean  velocity;  h= '     .  In  this  value  of  &, 

r  is  the  mean  radius. 

The  draught  of  water  it  is  proposed  to  have  at  low  water  is  in  the 
neighborhood  of  four  feet,  with  side  slopes  of  1  upon  2,  thus: 


'^mjwniiimiiiwiunmiil 

In  this  case  p=zl.Ol  TT, nearly;   W being  the  mean  width,  r  will  be 


-^.; 


the  depth  nearly;  r  W  will  be  equal  to  a;  t? 


»    Q 
r  [V 


,  Q  being  the  volume 


of  water  discharged  in  cubic  feet  per  second. 

Substituting  these  values  in  the  equation  for  jp  +  W,  and  solving  with 
reference  to  Wk,  we  have — 

2r  V       r|      "^V         ^»"         ) 

In  this  value  of  W^^  where  the  river  is  as  small  even  as  the  Wisconsin 
at  low  water,  the  second  term  under  the  radical  sign  may  be  omitted, 
and  in  large  streams  both  terms  containing  h  may  be  neglected.  Let- 
ting Q  =  2,800  cubic  feet  per  second,  as  at  low  water  at  Portage,  and 
with  r  varying  from  2  to  10  feet,  we  obtain  the  following  table  : 

Table  of  widths  and  velocities  corresponding  to  different  depths. 
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MAiimam  velocity  was  obtained  by  incroasing  the  ineim  one- 
fourth. 


Slopes^  for  uniform  deptlis  and  different  widtlis. — The  mathematical  con- 
dition under  which  the  above  table  has  been  calculated  requires  uni- 
formity of  volume,  slope,  and  cross-section,  giving,  with  an  unchanging 
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bed,  UDiforiu  widths  aud  depths.  Bat  as  aniformity  of  depth  is  tbe 
esseutial  for  navigation,  and  as  uniformity  of  bed  and  slope  caonotbe 
alwa.vs,  if  ever,  attained,  we  may,  where  the  river-bed  is  anyieldiog,  nar- 
row the  width  and  increase  the  slope  aud  velocity,  and  still  secore  the 
depth  there,  thus  allowing  us  to  somewhat  widen  the  bed  and  diminish 
the  slope  at  other  places.  How  far  this  may  be  done  is  shown  by  the 
succeeding  table,  giving  slopes  and  velocity  for  a  volume  of  2,800  cubic 
feet  per  second,  so  as  to  secure  a  uniform  depth  of  4  feet,  with  width 
corresponding  to  the  different  mean  velocities  up  to  5.81,  and  maximum 
Telocity  of  7.25  feet  i)er  /second,  or  5  miles  an  hour,  which  should  not  be 
exceeded.  This  value  of  s  is  deduced  by  means  of  the  Hamphreys  and 
Abbot  formula  (36),  page  312,  "  Physics  and  Hydraulics  of  the  Missis- 
sippi," as  follows : 


8 


_r(p  +   W)  (0.93  V  +  0.167  b|  n^ 


< 


192  a 


I 


in  which  the  quantities  are  the  same  as  noted  in  this  report  when  giving 
the  formula  for  j?  +  W. 

Table  of  slopes  and  velocities  for  a  uniform  volume  of  2,800  cubic  ft)et  and  Huiform  depth  of 

4  feelf  with  t4)rresponding  widths. 
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5  miles  *n  hour. 

If,  now,  our  problem  were  to  construct  a  channel  which  should  carry 
all  the  low-water  volume  of  the  Wisconsin  River  by  keeping  near  tbe 
natural  slope  of  the  valley,  and  give  a  channel  navigable  for  vessels 
drawing  4  feet,  and  without  locks,  we  know  by  consulting  the  last  two 
tables  the  limiting  hydraulic  conditions  which  belong  to  it. 

It  must  be  noted  by  those  investigatiitg  and  considerii\g  this  question 
of  improving  navigation  that  the  above  tables  exhibit  the  best  results 
we  have  any  reason  to  hope  for,  at  low  water,  near  Portage,  even  with 
the  greatest  success  in  works  of  construction.  Everything  that  can  be 
measured  is  given  as  the  result  of  actual  measurements.  The  depths 
and  corresponding  widths,  with  this  volume  and  this  slope,  are  given  in 
the  first  table;  the  variations  the  slope  may  have  with  uniform  depths 
and  different  widths,  in  the  second  table — both  from  the  beet  of  formula} 
for  uniform  motion  of  river- water.  I  have  not  extended  the  presenta- 
tion to  any  but  the  low- water  volume  at  Portage.  For  any  other  low- 
water  volume  at  points  lower  down  on  the  river,  the  widths  for  differeut 
depths  and  the  same  slope  can  be  obtained  near  enough  for  our  purposes 
by  the  simple  proportion:  As  the  volume  used  in  the  table  (2,800  eabie 
feet  per  second)  is  to  the  other  volume,  so  will  the  corresponding  widths 
be  for  the  same  depth,  &c. 

The  manner  in  which  it  should  be  practically  executed  will  next  be 
considered.  It  is  a  subject  which  may  be  further  considered  in  a  variety 
of  ways,  and  I  take  the  order  which  to  my  mind  appears  most  natural. 
Others  must  make  allowance  for  individual  idiosyncrasies  in  endeavoring 
to  follow  me. 
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I  will  coDtinne  to  confine  myself  at  first  to  the  conditions  of  low  water, 
for  thin  is  so  common  in  the  Wisconsin,  and  exists  durinpf  so  mach  of 
the  year  when  navigation  is  most  needed,  that  any  plan  which  is  inade- 
quate to  ordinary  low  water  must  be  given  up. 

Requirements  tchich  mtist  be  met  in  works  of  construmon  for  river-rectifi- 
cation so  as  to  produce  a  desired  navigable  depth  at  loic  water. 

1st.  The  waterway  must  be  so  contracted  as  to  give  the  required 
depth  at  low  water. 

2d.  The  works  for  improving  the  low-water  navigation  must  not  make 
navij^ation  dangerous  at  higher  stages,  must  provide  for  the  proper  dis- 
cbarge of  the  water  in  flood-stages,  and  must  secure  the  return  of  the 
river,  at  the  recurrence  of  low  water,  to  the  channel  provided  for  it. 

3d.  The  velocity  of  the  water  at  all  stages  must  be  so  small  as  not  to 
injuriously  scour  or  disturb  the  material  forming  the  bed  of  the  improved 
river. 

By  the  data  and  calculations  alren^ly  given  it  is  clear  that  a  greater 
navigable  depth  than  4  feet  is  mechanically  impossible,  without  reduc- 
ing the  average  width  to  less  than  275  feet,  and  this  is  as  narrow  as,  if 
not  narrower  than,  the  interests  of^teamboat  navigation  will  admit.  To 
make  this  contraction  we  must  prepare  entirely  new  banks  for  the  river. 
Experience  on  the  Bhine,  Garonne,  and  elsewhere  in  Europe  has  shown 
that  straight  lines  for  the  banks  should  be  avoided  as  much  as  possible, 
and  that  the  banks  should  be  composed  of  curves  imperceptibly  passing 
from  one  curve  to  another  as  the  curvature  increases  or  decreases  or 
reverses.  One  reason  for  this  is  that  such  disposition  of  the  banks  con- 
fines the  action  of  the  current  to  one  side  of  the  river — the  hollow  of  the 
bend — and  renders  protection  to  the  other  side  less  needed.  In  rivers 
thus  regulated  the  most  difiicult  places  for  navigation  occur  at  the  [)oints 
where  the  curve  reverses,  as  the  river  passes  from  one  side  of  the  valley 
to  the  other.  Sharp  bends  should  be  avoided,  because  they  render  re- 
versals of  curvature  more  frequent,  are  more  difiicult  to  navigate,  and 
they  produce  more  violent  action  of  the  current  in  scouring  the  banks 
and  bed.  No  fixed  rules  can  be  laid  down  for  determining  the  curva- 
tarcy  but  it  must  depend  upon  the  judgment  at  each  place  in  meeting 
the  conditions  presented.  In  all  tiie  bends  the  low  wat^r  channel  is 
naturally  located  on  the  concave  side,  so  that  on  that  side  the  high  and 
low  water  bank  can  be  the  same;  but  in  passing  from  a  bend  on  one 
side  of  the  valley  to  the  other  the  low-water  channel  must  cross  the 
high  water  one,  and  here  great  difficulty  will  be  found  in  freeing  the 
low-water  channel  after  a  flood-stage.    (See  diagram.) 


Conditions  demanded  at  high  water. — Suspending  the  further  consid- 
eration of  the  low-water  channel,  we  will  take  up  that  of  the  proper 
width  for  the  high- water  channel.  It  is  evident  that  to  secure  a  low- 
water  channel  we  must  control  the  course  of  the  river  at  high  water  so 
that  it  phall  not  at  that  time  cut  out  a  new  route  for  the  water,  and 
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leave  our  low- water  channel  baried  beneath  the  sand  as  the  water  faU& 
I  have  taken  the  high-water  width  for  the  first  thirty  miles  to  be  that 
of  the  natural  river  at  Skinner's  Blaff,  about  1,200  feet.     It  will  have 
to  be  greater  below  that  point,  and  if  it  should  be  necessary  to  have  it 
wider  at  and  above  Skinner's  Bluff,  the  natural  river  will  in  places 
require  widening,  ^he  reason  why  it  may  require  widening  is  that  we 
cannot  leave  the  present  high-water  bed  unchanged,  but  must  put  in  it 
such  constructions  as  shall  make  it  of  a  permanent  form,  sloping  towanl 
the  low-water  channel.    The  diminution  of  section  which  these  works 
will  cause  it  is  expected  will  be  compensated  by  the  diminished  resist- 
ances to  the  How  of  water  in  the  river  of  uniform  width  with  sectional 
area  and  by  the  increased  depth  by  scour  at  shoal  places.     Such  results 
have  attended  river  rectification  elsewhere.    The  high-water  volume  at 
Skinner's  Blufi  is  61,200  cubic  feet  per  second;  the  mean  radius,  11.5 
feet;  mean  velocity,  4.46  feet  per  second ;  and  maximum  velocity  about 
6  feet  per  second,  or  4  miles  an  hour.    We  may  expect  the  occasional 
occurrence  of  higher  velocities  at  places,  especially  in  ice-gorges.    The 
bend  effect  of  the  improved  channel  for  high  water  will  be  about  the 
same  as  for  the  natural  river. 

How  to  begin  the  work  discussed  and  illustrated  by  examples. — The  nat- 
ural course  of  procedure,  I  believe,  Ts  to  lay  out  and  build  new  high- 
water  banks  first.    This  is  somewhat  the  way  it  was  begun  in  very  re- 
mote times  by  the  riparians  on  the  Garonne,  for  the  simple  purpose 
of  securing  an  increase  of  cultivable  area;  and  when,  in  the  present 
century,  it  was  taken  up  by  the  Government  of  France  and  pursued 
systematically,  the  contraction  of  the  natural  river  had  in  places  goue 
far  enough  to  enable  the  new  low-water  banks  to  be  begun  so  as  to 
improve  the  low-water  navigation.    The  increase  of  cultivable-land  area 
was  still  an  object  to  be  accomplished,  the  benefit  to  navigation  being 
made  subsidiary  to  it.    Great  cure  was  taken  not  to  raise  the  high-water 
banks  so  fast  as  to  prevent  the  free  admission  of  the  silt-laden  water  to 
the  low  lands,  sloughs,  and  marshes  farther  from  the  river.     The  water 
was  allowed  to  course  slowly  through  these  parts,  and  they  were  covered 
with  cross-lines  of  stakes  and  wattlings  and  willow-plantings,  to  catch 
the  suspended  sediment,  and  by  its  deposit  raise  the  level.    So  slo^ 
was  this  course  of  building  up,  that  from  1833,  at  which  time  the  work 
was  begun  under  M.  Baumgarten,  down  to  1848,  as  rei>orted  by  him^ 
only  34  miles  of  the  river  had  been  rectified. 

This  slow  rate  of  progress  would  be  fatal  to  any  similar  attempt  to 
improve  the  Wisconsin.  Moreover,  it  could  not  be  applied  because  of 
the  lack  of  silt  in  the  waters  of  the  Wisconsin,  which  could  be  used  io 
build  up  the  low  lands,  and,  besides,  the  value  of  the  land,  even  if 
gained,  would  not  at  all  equal  the  expense.  Furthermore,  it  may  be 
noted  here  that  the  contraction  to  which  the  low- water  channel  of  the 
Garonne  was  subjected  is  not  half  what  will  be  needed  to  obtain  the 
navigable  depth  at  low  water  which  the  navigation  of  the  Wisconsin 
demands. 

Being  then,  from  the  conditions  of  our  problem,  unable  to  realize  the 
benefits  of  the  slow  process  on  the  Garonne,  nor  to  stand  the  delays  in- 
cident thereto  even  if  we  could  realize  the  benefits,  we  are  at  liberty  i^ 
construct  the  new  high-water  banks  artificially  at  once,  at  such  rate  as  is 
allowed  by  the  means  at  our  command  and  by  the  time  required  for  the 
natural  forces  to  adapt  themselves  and  the  included  river-bed  to  the  new' 
banks  given  to  the  river.  Experience  has  abundantly  shown,  in  onr  west- 
ern rivers  of  alluvial  beds,  that  if  by  artificial  works  we  deprive  the  nat- 
ural bed  of  a  portion  of  its  area,  the  next  high  flood  enlarges  it  again  by 
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removing  aD  eqaivalent  amount  from  some  other  place.  My  own  investi- 
gations of  the  effect  of  the  bailding  of  the  high  bridge-piers  and  embank- 
ment, by  Mr.  Sewall,  at  Saint  Paul,  and  the  bailding  of  the  levees  on  the 
leftbankbythatcity,  show  that  an  equivalent  was  taken  from  the  opposite 
or  right  bank  and  the  included  island.  This  law  of  compensation  is  also 
noted  by  Mr.  T.  C.  Clarke,  in  his  valuable  report  on  the  construction  of 
the  Quincy  bridge.  It  has  also  been  noted  as  shown  by  the  works  at 
several  other  bridges,  as  at  the  bridge  at  Saint  Joseph,  on  the  Missouri 
Eiver,  and  its  auxiliary  works,  and  at  the  Mississippi  bridge  at  the  town 
of  Louisiana,  Mo.  Many  other  places  might  be  named,  but  the  most 
marked  instance  is  that  at  Saint  Louis,  where  the  Mississippi,  with  its 
great  volume,  has  been  confined  to  a  channel  but  little  exceeding  1,500 
feet  in  width  by  works  on  both  sides  and  in  the  bed,  and  where  the 
compensation  is  made  by  excavating  the  bed  at  high  water. 

It  must  be  noted  in  all  these  examples  that  the  contraction  was  over 
bat  a  small  space  along  the  river,  and  that,  therefore,  it  was  but  com- 
paratively a  small  work  for  the  river  to  free  itself,  and  that  the  sand 
removed  was  soon  so  distributed  as  to  find  a  resting  place  where  it 
would  not  produce  noticeable  effect. 

From  the  foregoing  facts  and  remarks  we  see  that  in  building  the  new 
high-water  banks  for  the  Wis<M)nsin,  which  we  should  do  at  low  water, 
we  shall  compel  it  to  enlarge  the  included  space  by  deepening,  and  we 
must  not  build  more  between  any  two  floods  than  the  next  one  can  safely 
clear,  and  from  which  it  can  remove  the  effects  of  the   contraction. 
Suppose,  for  instance,  we  build  5  miles  of  new  high-water  bank  during 
one  spell  of  low  water,  and  that  the  succeeding  flood  be  a  full  one.    The 
enlargement  by  the  moving  of  sand  would  begin  all  along  our  contracted 
portion,  but  would  not  at  first  be  felt  in  any  but  the  upper  portions, 
which  would  supply  the  lower  with  sand  as  fast  as  it  was  removed. 
The  enlargement  would,  therefore,  pass  from  the  upper  part  downward, 
and  in  the  mean  time  the  water  must  bo  raised  in  the  lower  portion  in 
proportion  to  the  contraction  as  long  as  it  exists.    It  is  obvious,  then, 
that  this  will  set  a  rate  to  our  progress,  for  if  we  build  too  much  we  will 
have  to  raise,  for  each  extension,  the  lower  end  of  the  new  bank  very 
high  to  prevent  its  being  overflowed  and  destroyed  before  the  enlarge- 
ment by  the  flood  will  have  been  completed,  and,  if  it  stands,  it  will  be 
much  higher  that  the  flnally  regulated  river  will  need,  and  we  shall  have 
gained  time  only  at  great  expenditure.    It  must  not  be  left  out  of  sight, 
in  this  connection,  that  the  extreme  floods  in  the  Wisconsin  are  very  rare. 
The  ordinary  flood  only  rises  6  feet  above  low  water:  the  high  ones  10  feet. 
One  has  a  volume  of  29,390  cubic  feet  per  second,  the  other  of  61,200 
cubic  feet  per  second.    Our  river-work  for  high-water  banks  may,  then, 
not  be  fully  tested  for  several  years,  and  it  seems  to  me  that  it  would  be 
very  hazardous  to  build  more  than  10  miles  at  a  time  until  that  part 
should  have  been  fully  tested  and  adjusted.    Analogous  experience  is 
frequently  had  in  covered  ways  for  streams  in  passing  through  cities, 
Hrhicb,  having  capacity  suited  to  ordinary  rains,  are  burst  up  and  de- 
stroyed with  much  attendant  destruction  during  heavy  rain-falls.    Great 
as  are  the  difficulties  of  constructing  the  new  high-water  banks  for  the 
Wisconsin,  which  must  be  continuous  on  one  side, at  least,  all  the  way — 
often  in  the  present  river-bed  and  sometimes  on  both  sides — let  us  sup- 
pose that  by  perseverance  and  ample  means  they  are  finally  overcome, 
Hod  that  we  have  a  section  of  high-water  banks  for  10  miles  along  the 
driver,  at  the  upper  end  of  the  proposed  improvement,  done,  and  its  ca- 
pability to  maintain  itself  established.    Such  bank  might  be  built  as  an 
ordinary  levee  of  proportions  suited  to  its  height,  and  thoroughly  re- 
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vetted  on  the  ri%'er  side  with  riprap  stone  or  stone  and  brush.  As  soon 
as  this  10  miles  was  done  the  formation  of  the  low-water  channel  mi^ht 
be  begun  along  it,  regard  being  had  to  the  fact  that  the  effect  on  this 
portion,  regulated  for  high  water,  would  be  to  lower  the  bed  through  it 
and  a  short  distance  above,  and  to  raise  it  below,  so  that,  as  the  exten- 
sion downward  was  made,  the  lower  part  of  the  first  division  of  10  tnile8 
would  be  lowered  too. 

Section  of  regulated  river  for  both  high-water  and  tovc- water  ehanneUt.^ 
We  design  the  area  of  the  section  at  high  water,  for  the  first  30  miles, 
to  be  nearly  that  of  the  natural  high-water  section  at  Skinner's  Blaff; 
for  the  present  canal  should  be  brought  down  to  at  least  below  the 
mouth  of  the  Baraboo  River,  and  below  that  there  is  no  considerable 
affluent  fof  this  distance.    At  this  bluff  the  width  is  1,180  feet,  with 
average  depth  of  11.5  feet,  giving  an  area  of  13,570  square  feet.    Oar 
proposed  low-water  banks  should  be  2  to  3  feet  higher  than  low  water^ 
so  that  with  the  least  accession  of  water  we  could  get  a  depth  of  6  feet 
for  navigation.    (The  low-water  banks  prepared  for  the  Garonne  are  9 
feet  above  low  water,  which  is  three  times  that  proposed  here — that  rirer 
rises  30  feet  above  its  low  water,  so  that  the  ratio  of  the  high  and  lov 
water  bed  is  the  same.)    Above  that  height  the  rising  river  should  be 
allowed  to  spread  rapidly,  merely  giving  the  bed  such  a  gentle  slope  as 
will  direct  the  water  back  to  the  low-water  channel  when  the  river  falls. 
This  influence  of  the   high-water  bed  will  be  most  needed  at  places 
where  the  low-water  channel  is  crossing  from  the  high-water  bank  on 
one  side  to  that  on  the  other.    I  would  propose  to  give  6hai>e  to  the 
high-water  bed  at  tliese  places  by  driving  rows  of  sheet-piles  traos- 
versely  to  the  stream  between  the  high  and  low  water  banks,  and  cut- 
ting them  off  evenly,  so  as  to  give  a  slope  rising  about  2  feet  betwe^ 
the  low-water  channel  and  the  main  bank.    These  piles  would  need  to 
be  bolted  together  by  stringers,  and   protected  by  riprap  down  to  a 
depth  of  from  3  to  10  feet  from  their  tops  on  both  sides,  but  p»rtica- 
larly  on  the  lower  side.    The  distances  of  these  rows  apart,  and  the 
depth  to  which  the  piles  must  be  driven,  will  vary  with  circumstanoes. 
The  low-water  banks  themselves,  when  not  forming  a  part  of  th^  high- 
water  banks,  must  be  strongly  built  of  suitable  material,  such  as  heavy 
])iles  and  riprap.    Special  precaution  must  be  taken  on  the  Wiscooslo 
on  account  of  the  ice,  which  alone  would  have  greatly  modified  the  work 
on  the  Garonne  had  it  had  the  same  climate.    The  same  thing  must  be 
said  about  the  aid  to  be  secured  from  the  growth  of  willows — for  while 
they  grow  in  both  climates,  it  is  at  a  much  slower  rate  on  the  Wisooa- 
sin  than  on  the  Lower  Mississippi,  to  which  latter  climate  that  of  the 
Garonne  may  be  compared. 

The  length  of  the  new  low-water-bank  line  would  on  one  side  eqaal 
the  length  of  the  river,  and  there  would  have  to  be  two  banks  at  all  t^e 
places  where  the  low-water  channel  crossed  from  one  high-wat^r  \3»»^ 
to  the  other.  The  tie-liues  between  the  low  and  high  water  banks  woaid 
have  to  be  at  such  distances  apart  as  to  keep  the  river  in  its  place,  9A^ 
would  be  closer  in  proportion  as  there  was  greater  force  in  the  water  to 
make  a  channel  elsewhere.  On  the  GiU*onae  these  distances  apart 
varied  from  130  feet  to  325  feet. 

The  two  diagrams,  Plate  Y,  represent  sections  of  the  river  improved 
in  the  manner  here  considered.  No.  1  is  at  a  place  where  the  low-wat^^ 
channel  is  in  the  middle  of  a  crossing-place  between  the  higb-wat^ 
banks  with  tie-banks  between  the  low  and  high  water  banks,  as  alrea^ 
described.  No.  2  is  a  section  where  the  low-water  ckannel  is  in  a  beod 
on  one  side  of  the  high-w^ter  channel,  tiie  centrifugal  force  tending  to 
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ap  the  water  in  the  concave  bend.  I  have  in  this  illustration  given 
)  tie-line  the  same  rise  from  the  low-water  bank  to  the  high  water 
nk  opposite  the  bend,  as  in  the  pluvious  case,  thus  making  the  slope 
the  high-water  bed  toward  the  low-water  channel  only  half  the 
oant  allowed  in  the  first  case.  Notwithstanding  the  effect  of  the 
itrifngal  force  to  keep  the  deep  water  in  the  hollow  of  the  bend,  it  is 
Detimes  insufficient  to  prevent  the  low-water  channel  in  rivers  with 
idy  beds  from  cutting  across  the  points,  so  that  tie-lines  of  piles  may 
neetled  there, 
^oth  these  sections  have  a  high-water  area  slightly  in  excess  of  that 

bave  considered  in  our  calculation,  but  are  thus  taken  to  avoid  frac- 
nal  dimensions.  , 

Co  give  now,  in  brief,  what  must  be  done  to  secure  a  reliable  and  suf- 
ent  low-water  navigable  depth  in  the  Wisconsin  River  by  contrac- 
n.  we  will  take  the  river  to  have  an  average  width  of  1,'^00  feet  at 
:h  water,  and  reduce  it  to  a  width  of  300  feet  at  low  water.  The  low- 
ter  tie-banks  must  average  a  distance  apart  not  greater  than  300  feet, 
1  taking  both  sides  of  the  low-water  channel,  an  average  length  of 
)  feet;  that  is,  they  will  be  equivalent  in  combined  length  to  three 
les  the  length  of  the  river.  The  lengths  of  the  low-water  banks  must 
i8iderably  exceed  that  of  a  single  bank  the  whole  length,  and  this 
iess,  together  with  the  protections  to  the  high-water  banks,  will  re- 
ire  fully  as  much  work  as  another  low- water  bank  the  length  of  the 
er.  The  contracting  and  protecting  works  will  then  reach,  in  com- 
ied  length,  five  times  the  length  of  the  river,  or  590  miles,  or  3,115,200 
ear  feet.    No  matter  how  built,  this  would  cost  in  the  neighborhood  of 

per  foot,  or  $9,345,600.  Jn  this  estimate  the  cost  of  building  the 
rb-water  banks,  which  I  have  proposed  in  order  to  limit  the  field  of 
orations  for  maintaining  a  low-water  channel,  is  not  included.  It  is 
:•  a  necessity,  but  if  it  is  not  built,  the  extent  of  the  low-water  con- 
lling  works  must  be  largely  increased  above  what  I  have  allowed, 
e  progress  of  the  work  itself  must  be  slow  and  tentative,  waiting  for 

>  conforming  changes  of  the  river. 

further  protection  against  «coMr.— With  all  these  works  thoroughly 
iBtructed  and  protected  so  as  to  withstand  the  floods,  others  must  be 
?d,  if  necessary,  to  prevent  any  local  scour  at  high  stages  at  points 
ere  the  current  from  any  temporary  or  local  cause  may  become  un- 
lally  strong,  for  the  material  thus  scoured  would  be  deposited  at  some 
»er  place,  and  probably  in  our  low- water  channel  at  the  crossings, 
iiether  such  action  could  be  prevented  or  not  could  only  be  proved  by 
dng  and  expensive  trial  of  some  systematic  plan  like  that  I  have  pre- 
ited.  Experience  on  the  Ganges  Canal  shows  that  i/iadmissible 
•Qr  took  place  on  sandy  beds  where  the  slope  exceeded  15  inches  per 
!e.  This  great  canal  has  a  volume  of  6,750  cubic  feet  per  second.  It 
l40  feet  wide  and  10  feet  deep. 

Che  danger  that  results  from  too  much  scour  is,  that  deep  holes  form 
Mme  parts,  with  corresponding  deposits  in  others,  thus  destroying 

>  nniformity  of  the  channel.  At  places  of  deposit  the  low-water 
mnel  will  become  engorged,  the  surface  of  the  water  will  be  raised 
I  spread  over  our  low-water  controlling  works,  so  that  the  navigable 
>tli  will  be  lost.  The  average  slope  is  18  inches  i^er  mite,  and  to  get 
«ptb  of  4  feet  we  must  have  a  velocity'  (calculated)  at  not  less  than 
liles  an  hour.  To  get  10  feet  of  depth  on  this  slope,  we  must  have 
maximum  velocity  (calculated)  not  less  than  5  miles  an  hour,  and  tliis 
^th  at  least  is  what  we  know  the  Wisconsin  has  at  high  water,  on  an 
irage  slope  of  18  inches  per  mile.    Whate%'er  the  velocity  may  be 
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(whether  more  or  less  than  5  miles  an  hour),  we  have  the  aathoi 
Major  Baker,  of  the  Ko^'al  Engineers,  as  quoted  below  from  G 
Cautley's  report  on  the  Ganges  Canal,  that  the  maintenance  of  a  i 
bed  on  this  slope,  with  this  depth,  was  impossible,  without  inv< 
extraordinary  expense,  which,  rather  than  undertake,  he  modified 
miles  of  canal  already  constructed,  so  as  to  reduce  the  slope 
inches  per  mile.  Even  this  reduced  slope  has  since  been  found  too 
On  the  Wisconsin,  then,  we  shall  have  to  succeed  in  maintain 
sandy  bed  where  the  volume  reaches  60,000  cubic  feet  per  se 
when,  with  the  same  kind  of  bed  and  a  volume  not  to  exceed 
cubic  teet  a  second,  the  English  engiueers  abandoned  the  att< 
although  having  at  their  command  the  cheap  labor  of  the  milli( 
people  of  the  Indian  Empire.* 


ESTIMATE    OF     MONEY    AND    TIME     REi^UIRED    FOR    CANALIZING 

**^     RIVER  IMPRACTICABLE. 

In  preparing  the  method  of  canalizing  the  Wisconsin  now  pres< 
so  as  to  endeavor  to  meet  the  requirements  of  the  case,  it  was  w 
view  to  making  an  estimate  of  the  cost  and  tbe  amount  of  time  reqc 
What  appeared  as  the  most  certain  and  direct  in  its  results  has 
chosen.  Notwithstanding  this,  the  uncertainties  as  to  length  of 
required,  owing  to  the  varying  conditions  of  tbe  rirer  from  year  to; 
prevent  any  reliable  estimate  of  expense  being  made,  even  if  the  me 
itself  was  sure  of  success.  The  weight  of  experience  elsewhere,  I 
ever  (of  which  I  shall  next  give  some  example),  is  against  theprob 
success  of  the  method. 

To  enable  the  dii!iculties  to  be  more  easily  comprehended,  I  1 
added  to  the  text  Plate  VI,  showing  a  few  characteristic  low- water 
tions,  enumerated  below: 
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•Colonel  Cautley,  of  the  Royal  £Q8:ioeers,  in  his  report  upon  the  Ganges  C 
works,  vol.  1,  page' 199,  quotes  Major  Baker,  of  the  Koyal  Engineers,  as  follows: ' 
slope  of  18  inches  per  mile  was  under  any  circumstances  excessive,  bnt  its  maioteD 
on  a  good  soil,  aided  by  artificial  expedients,  was  by  no  means  considered  to  1 
impossibility,  or  likely  to  involve  expenses  of  an  extraordinary  nature  ;  this  coal 
no  means  be  the  case  when  the  water  was  brought  in  direct  connection  with  sai 
with  lighter  varieties  of  soil  that  tbe  admixture  of  sand  leads  to,  nor  could  the  d 
for  the  masonry- works  be  considered  appropriate  to  a  channel  where,  although  tl 
face  of  the  bed  might  exhibit  some  trifling  signs  of  durability,  every  foot  in  de( 
excavation  for  laying  in  the  foundations  plunged  deeper  and  deeper  into  sand 
The  necessities  for  modification  not  only  in  v^idth  of  water-way  but  in  dept 
solidity  of  foundations  became  under  this  evil  apparent;  and,  although  from  t 
vanced  state  of  some  of  the  works  in  the  neighborhood  of  Mungloor  and  Libarl 
redisposition  of  slope  became  somewhat  inconvenient,  as  necessitating  an  altera 
work  which  had  already  been  done,  I  determined  at  once  to  remodel  the  whole 
slope  on  a  reduction  of  3  inches  to  the  mile  from  the  Roorkee  Bridge  to  Nanoon 
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Plate  VII,  showing  abont  3  miles  of  river  near  Honey  Creek. 

YIII,  showing  abont  3  miles  of  river  near  Muscoda. 

IX,  showing  about  3  miles  of  river  at  the  month, 
naps  attach^  to  this  report  show  the  whole  river. 
tisions  to  be  drawn  from  tJie  success  attending  similar  toorks  07h  the 
e. — I  have  cited  heretofore  the  case  of  the  rectification  of  the 
e,  becanse  it  is  one  of  the  most  successful  examples  of  this 

of  improvement.  Col.  W.  E.  Merrill,  United  States  Engineers, 
eport  to  the  mayor  of  Saint  Louis,  in  1869,  in  regard  to  the  rec- 
»n  of  the  Mississippi  Biver  at  that  point,  says  of  it,  after  such 
Ration  of  European  examples  as  his  opportunities  enabled  him 

kll  tbat  I  bave  been  able  to  gather  frooi  every  source  accessible  to  me,  tbe  river 
is  the  most  complete  speeimen  of  a  regulated  river  to  be  found  anywhere, 
ting  tbe  most  successful  modern  practice.  The  study  of  this  river  is  particu- 
aable,  as  the  AnnaUa  (des  Fonts  et  Chaussets)  record  its  condition  prior  to  tbe 
3ement  of  any  work  of  improvement,  and  give  a  very  complete  history  of  the 
id  their  effects  from  1833,  when  they  were  begun,  to  1648,  when  a  large  por- 
le  river  (34  miles)  had  been  successfully  treated/ 

■nil  account  of  this  work  on  the  Garonne  up  to  1848  is  given  in 
moir  of  M.  Baumgarten,  of  which  Colonel  Merrill  presents  an 
t.  This  work  I  have  consulted  and  had  completely"  translated, 
lowing  comparison  of  the  Wisconsin  with  the  Garonne  is  pre- 
supposing the  Wisconsin  rectified  to  give  a  depth  of  4  feet  at 
ter. 

correspondiny  data  for  the  Garonne  Ricer  and  for  the  Wisconsinf  rcclijied  to  four 

feet  depth  at  tow  water. 


Garonne. 


lope  per  mile 

.  ordinary  low  water 

,  high  water 

low  to  high  water 

r  width  o?  rectified  river 
ir  width  of  rectified  river 
t  extreme  low  water 


Wisconsin. 


1.4  feet 1.5  feet. 

5.80O  cubic  feet 2,800  cubic  feet  per  second. 


27^.700  feet 

*30feet 

570  feet 

1,950  feet 

Depth  not  (d^on,  navi- 
gation suspended. 


61,'20O  cubic  feet  per  second. 
10  feet 
275  feet 
1,180  feet. 
4  feet  wanted. 


d  of  33.6  feet  is  mentioned  by  M.  Baumgarten,  but  tbe  corresponding  volume  ih  not  given. 

hich  may  be  added  that  the  navigation  of  the  natural  river,  in 
ses,  is  suspended  at  low  water ;  that  the  rate  of  progress  of  the 
ition  of  the  Garonne,  after  being  regularly  undertaken,  was  only 
lifes  per  annum;  that  the  land  reclaimed  on  the  Garonne  was  of 
'alue,  while  it  would  be  of  very  little  value  on  the  Wisconsin ; 
ere  is  little  ice  on  the  Garonne,  and  a  good  deal  on  the  Wisconsin. 
I  this  comparison  we  see  that  with  such  rectification  of  the  Wis- 
as  the  Garonne  has  received  we  should  not  get  at  low  water 
han  2J  feet.     (See  preceding  table  of  calculated  depths  and 

nple  in  the  case  of  the  Ohio  River, — The  works  of  improvement  on 
er,  in  the  space  between  Pittsburgh  and  Cincinnati,  466  miles, 

>r'8  message  to  the  city  council  of  the  city  of  Saint  l^oniSf  April  session,  1869, 
)T  docnments ;  also  report  of  Col.  £.  \V.  Merrill,  major  Engineers  and  brevet 
Jnited  States  Army,  on  the  harbor  of  Saint  Lonis,  which  inclndes  the  report 
T.  J.  Cram,  United  States  Topographical  Engineers,  made  in  1844,  and  the  re- 
tobert  £.  Lee,  lieutenant  Engineers,  made  in  1837-'38,  on  the  harbor  of  Saint 
Printed  for  the  city  council,  Saint  Louis;  George  Knapp  &  Co.,  book  and  job 
and  binders,  1869,  p.  *21. 
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are  one  of  the  best  illustrations  of  improving  low  water  Davigation,  by 
contracting  the  flow  of  the  water,  which  we  have  iu  this  coantry.  This 
part  of  the  Ohio  resembles  the  Garonne  much  morid  than  the  Wiaoon* 
sin  does.  The  range  between  high  and  low  water  is  ^.6  feet  at  Pitts- 
burgh, and  62.5  feet  at  Cincinnati.  The  coarse  material  forming  the  bed 
is  due  to  the  heavy  scouring  atid  transporting  power  of  the  large  high- 
water  volumes  and  depths.  The  works  on  the  Ohio,  however,  have  not 
been  as  systematic  as  in  the  case  of  the  Garonne. 

The  public  improvement  of  this  river  was  considered  by  oar  govern- 
ment as  early,  at  least,  as  180S;  for  on  April  4,  of  that  year,  the  Secre- 
tary of  the  Treasury,  Albert  Gallatin,  referred  to  it  in  a  report  whick 
was  printed  by  the  (Senate.  In  1822,  a  board  of  engineers,  consistiof 
of  General  S.  Bernard  and  Maj.  J.  G.  Totteu,  reported  upon  its  improve- 
ment.* This  report  compares  the  river  to  the  Loire,  acd  recommends 
low  dikes  to  contract  the  stream.    They  say  : 

The  expedient  proposed  above  for  obtaining  a  greater  draught  of  water  in  the  Ohio 
is  the  only  one  we  can  devise.  The  board,  liowever,  are  not  sangaine  in  their  belief  id 
its  efficacy  in  all  cases  requiring  remedy.  It  is  certain  that  by  the  dikes  aud  narrow 
passages  the  water  may  be  deepened  at  any  required  point,  bat  it  is  to  be  feared  that 
in  some  places,  at  least,  the  locality  may  be  such  that  the  very  materials  thus  carried 
off  by  the  rapid  waters  may  be  d*-posited,  when  they  become  comparatively  qnieiicfntr 
in  such  a  way  as  soon  to  form  a  new  bar  below.  The  very  great  importance  of  the 
object  in  view  and  the  want  of  any  other  resource  will  nevertheless  justify  an  experi- 
ment. 

The  first  experimental  dain  to  overcome  a  sandbar  was  began  by  Maj. 
S.  H.  Long,  at    Henderson   Island,  200  miles   below   Louisville,  and 
completed  in    1825.    It  was  402  yards  long,  and  cost  $3,778.93.    It 
WHS  considered  a  success.    The  improvement  of  the  river,  by  remor- 
iug  snags,  was   begun  about  the  same  time.    The  building  of  wing- 
dams  at  various  places  was  begun  and  continued  from  this  time  anno- 
ally  up  to  1839;  the  appropriations  varied  from  $3,000  to  $100,000,  bat 
a  great  deal  of  the  money  was  expended  in  removing  snags  aud  rocks. 
The  re])orts  of  the  engineers  iu  regard  to  the  effect  of  the  dams  were 
generally  hopeful  as  to  what  would  ultimatel3'  be  the  result  when  the 
work  should  be  thoroughly  completed.    But  little  benefit,  however,  was 
rendered,  aud  the  breaking  aud  giving  way  of  dams  were  contiuaally 
reported.     In    1839,  Capt.   John    Zanders  submitted  an  estimate  of 
$312,000  for  building  dams  in  1840. 

In  1842,  Capt.  G.  VV.  Hughes,  United  States  Topographical  Engineers, 
in  an  inspection  report  (Doc.  No.  50,  H.  B.,  War  Department,  Tweuty- 
seventh  Congress,  third  session),  gives  a  less  hopeful  account  of  the 
improvement.  The  usual  appropriatious  were  made  for  the  years  1842^ 
'43,  '44.  In  1843,  Captain  Sauders  estimated  that  it  would  take 
$2,000,000  to  complete  tbe  improvement  so  as  to  give  a  miuimum 
draught  of  2  feet  between  Pittsburgh  and  Louisville.  No  further  ap- 
propriatious were  made  till  1853,  when  $90,000  was  appropriated  for 
the  Cumberland  dam.  This  dam  well  illustrates  the  difficulty  of  makiug 
a  dam  across  the  sandy  bed  of  a  river. 

Mr.  Charles  A.  Fuller,  agent  for  the  Ohio,  examined  in  1853  the  dams 
previously  built  aud  needing  repairs,  besides  localities  requiring  several 
additional  ones.  Wherever  tiny  were  built  on  saudy  bed,  as  was  the 
case  with  those  below  Louisville,  tliey  were  in  a  very  dilapidated  cou- 
dition.  The  Board  of  Topographical  Engineers,  Kearney,  LoD*r,  au<^ 
Turnbull,  iu  the  annual  report  for  1854,  advised  the  abandonrneut  of 

*  Transmitted  by  Pros  dent  Monroe  to  House  of  Representatives,  January  '22,  l^-^> 
and  printed,  without  plans,  by  Gales  «fc  Seatou,  1823,  as  Document  No.  35. 
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all  the  dams  in  the  parts  where  the  bed  is  sandy,  except  the  Cumberland 
dam,  and  thought  the  only  resource  to  be  dredging  at. the  shoals  after 
every  high  water.  The  gap  in  the  Cumberland  dam  was  filled.  In  1854, 
Agent  Fuller  partially  repaired  the  dams  in  the  Upper  Ohio,  using  800 
tons  of  stone.  I  believe  no  further  work  was  done  till  1867,  when  ap- 
propriations were  again  made  and  have  since  been  continued. 

In  18(i6,  Mr.  W.  Milnor  Roberts  commenced  an  examination  and  survey 
of  the  Ohio,  and  subsequently  prepared  a  plan  for  a  thorough  improve- 
ment. We  have  his  final  report,  printed  as  H.  Ex.  Doc.  No.  72,  Forty-first 
Congress,  third  session,  dated  April  21,  1870 — a  book  of  198  pages. 
Besides  preparing  the  report,  Mr.  Roberts  had  charge  of  the  improvement 
by  dams  in  1867,  1868,  and  1869. 

He  says : 

Former  reporte  to  the  departmeDt,  made  some  years  ago  by  different  engineers  and 
later  by  myself^  concur  in  the  opinion  that  the  system  heretofore  adopted,  to  improve 
the  navigation  by  means  of  riprap  dams,  altbongh  beneficent  and  nsetal,  especially  at 
low-water  navigation,  does  not  meet  the  requirements  understood  as  belonging  to  the 
radical  improvement  of  the  whole  river.  •  *  *  All  that  has  been  promised  or  hoped 
for  nnder  this  system,  without  the  aid  of  artificial  reservoirs,  has  been  an  increase  of 
12  to  18  inches  in  the  natural  river. 

Mr.  Roberts  then  gives  a  very  thorou;;;h  and  exhaustive  discussion  of 
the  other  plans  of  improvement,  and  concludes  that  low  dams  requiring 
locks  of  about  6  feet  lift  furnish  the  best  means  of  obtaining  the  desired 
navigation.  He  does  not  consider  a  continuous  canal  along  the  river, 
because  it  would  not  be  an  improvement  of  the  Ohio;  but  it  may  be 
stated  here  that  it  would  be  a  very  expensive  work  on  account  of  the 
difficulty  of  crossing  the  numerous  large  affluents. 

Col.  W.  E.  Merrill,  United  States  Engineers,  who  has  since  had 
charge  of  the  Ohio  improvement,  substantially  agrees  with  Mr.  Roberts 
as  to  the  necessity  for  dams  and  locks,  proposing,  however,  to  adopt 
movable  dams  instead  of  fixed  ones.  This  is  a  method  which  Colonel 
Merrill  has  thoroughly  studied  as  practiced  in  recent  years  on  some  of 
the  rivers  of  France,  and  he  thinks  it  well  adapted  to  the  Upper  Ohio. 
(See  Annual  Report  of  Chief  of  Engineers  for  1874,  pp.  406-410.) 

Mr.  Roberts,  I  believe,  did  no  work  at  the  Cumberland  dam,  in  which 
a  new  break  occurred  after  it  was  repaired  by  Agent  C.  A.  Fuller.  Col- 
onel Merrill  repaired  .this  break  only  to  have  a  new  one  occur  at  a  suc- 
ceeding high  water.  Such  has  been  the  experience  in  many  dams  on 
betis  of  movable  material. 

Conclusion  icith  regard  to  canalization  of  the  "Wisconsin. — It  seems  to 
me,  from  what  I  have  presented  in  this  chapter,  that  no  satisfactory 
improvement  on  the  Wisconsin  can  be  made  by  any  system  of  contrac- 
tion or  rectification. 

It  has  been  shown  that  it  is  a  kind  of  improvement  that,  wherever 
applied  and  however  snccessful,  requires  an  amount  of  time  that  the 
preKent  wants  of  transportation  cannot  wait  for  in  this  case ;  that  it  has 
never  sncceeded  to  any  extent  in  this  country  noi>in  any  other  where  the 
river's  slope  was  as  great  as  18  inches  per  mile,  the  most  favorable  case 
being  that  of  the  Oaronne  River,  in  the  south  of  France,  having  this 
s^ope,  but  whos6  navigation  is  suspended  at  low  water  ;  that  works  of 
contraction  in  the  sandy  bed  of  the  Ohio  River  have  been  tried  and  given 
^P  by  successive  engineers;  and,  lastly,  that  the  attempt  to  give  requisite 
^^ability  to  such  sandy  beds,  tried  in  India  under  the  most  favorable  cir- 
CQmstances  of  engineering  skill  and  abundant  and  cheap  labor,  has  been 
Pronounced  impracticable. 
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IMPROVEMENT  BT  MEANS  OF  RESERVOIRS  AT  THE  SOURCES. 

A  project  of  this  kind  was  suggested  by  Mr.  O.  D.  Westbrook,  jr.,  in 
his  report  to  the  Fox  and  Wisconsin  Improvement  Company,  in  Decern- 
ber,  1854.    He  says : 

That  remedy  is  the  location  of  a  dam  upon  the  upper  waters  of  the  Wisconsin,  when 
the  public  lands  have  not  as  yet  been  bronght  into  market,  that  will  create  a  reaerroir 
in  which  a  sufficient  quantity  may  be  stored  from  the  high  water  in  the  aprinf^  of  the 
year,  to  maintain  an  equable  supply  throughout  the  dry  season  sufficient  for  the  nnio- 
terrnpted  navigation  of  the  stream.  Assuming  this  extra  supply  to  average  100,000 
cubic  feet  per  minute  (1,666  cubic  feet  per  second),  a  dam  20  teet  in  height,  flowing 
100  square  miles,  would  be  sufficient,  /the  cost  of  such  a  struct nre,  in  comparison  with 
its  results,  would  be  too  insignificant  to  require  an  estimate  of  its  probable  amount, 
until  it  is  determined  by  actual  survey.  ^ 

Mr.  Westbrook  assumes — 

That  a  sufficient  supply  of  water  for  steamboat-navigation  is  had  in  this  stream, 
except  from  the  middle  of  August  to  the  latter  part  of  October,  when,  in  common  with 
all  western  rivers,  so  many  interruptions  exist,  precisely  at  the  period  when  tbeir 
Hervices  are  most  needed,  that  they  fail  to  meet  the  wants  of  the  growing  West,  and 
are  superseded  to  a  considerable  extent  by  railroad  transportation. 

Allowing  the  period  Mr.  Westbrook  provides  for  to  be  75  days,  it 
would  take  10,800,000,000  cubic  feet. 

Doubtful  possibility  of  success. — The  data  obtained  from  our  survey  in 
1867  enable  us  to  deal  with  this  question  with  more  definiteness.  If 
good  uavi (Ration  is  to  be  made  on  this  river,  it  must  be  by  some  plan 
which  shall  not  fail  in  ordinary  low-water  years  at  least,  and  so  we  may 
take  the  year  1807,  which  was  observed,  as  a  test  case.  The  available 
depth  at  low  water  of  that  year  was  certainly  not  greater  than  1^  feet 
There  were  93  days  that  year  when  the  water  was  between  low  water 
and  1  foot  above;  58  days  when  it  was  between  1  foot  and  2  feet  above 
low  water ;  and  30  days  when  it  was  between  2  and  3  teet  above  low 
water.  Allowing  that  each  foot  of  rise  would  give  us  an  additiooal 
foot  of  navigable  depth  (too  favorable  a  supposition),  and  supposing 
that  during  the  periods  just  named  only  half  the  quantity  which  we 
have  determined  to  be  necessary  to  raise  the  natural  river  each  foot  on 
the  gauge  would  be  required  after  a  partial  rectification  (also  a  favor- 
able supposition),  we  see  that  at  Skinner's  Bluff,  according  to  the  table 
in  Chapter  IV  of  volumes,  at  all  stages  at  Skinner's  Bluff,  we  would 
require — 

5,850  cubic  feet  per  second  for  93  days ; 
3,130  cubic  feet  per  second  for  58  days ; 
1,130  cubic  feet  per  second  for  30  days ; 

or  a  total  amount  at  Skinner's  Bluff,  to  secure  4}  feet  draught  on  the  most 
favorable  supposition,  of  65,619,930,000  cubic  feet.  But  if  the  natural 
river  were  improved  in  this  manner,  we  should  be  compelled  to  supplj 
double  the  above  amount  near  the  mouth. 

Immense  cost. — The  reservoir  capacity,  then,  would  have  to  be  about 
twelve  times  greater  than  that  estimated  by  Mr.  Westbrook.  If  such 
reservoir  is  not  absolutely  impossible,  it  must  be  nearly  so,  and  it  is  a 
sufficient  estimate  of  what  it  would  cost  to  state  that  it  more  than 
ninety-nine  times  exceeds  the  storage  capacity  of  the  water-works  for 
supplying  New  York  City. 

Great  danger  attending  such  icorJcs. — It  seems  unnecessary  to  discuss  fur- 
ther the  project  of  keeping  up  navigation  in  the  natural  river  by  means 
of  reservoirs,  to  retain  the  water  in  seasons  of  surplus,  and  distribute 
it  to  supply  deficiencies  in  dry  seasons.  If  the  plan  of  m{  king  a 
thoroaghly  regulated  or  rectified  river  could  be  shown  to  be  practicable, 
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there  woald  bo  mach  less  volume  reqaired  to  raise  it  during  low  stages, 
arid  it  Bfiiglit  be  well  enough  to  consider  the  question  of  reservoirH  in 
connection  with  that  method.  But  if  any  other  method  can  be  designed, 
it  will  be  advisable  not  to  adopt  the  plan  of  reservoirs  with  their  land- 
damages,  their  costly  construction,  maintenance,  and  use,  and  the  ever- 
to  be  endured  dread  of  destruction  by  the  giving  way  of  the  dams  and 
the  deluging  of  the  valley  below. 

METHOD  OF  IMPROVEMENT  BY  DAMS  AND  LOCKS. 

Difficult  and  expensive,  if  not  impracticable. — The  difficulty  of  con- 
structing dams  in  the  bed  of  such  a  sandy  river  is  very  great.  The 
scour  on  the  lower  side  would  probably  remove  the  sand  down  to  the 
bed-rock,  and  the  construction  of  cribs  filled  with  stone  and  well  pro- 
tected by  riprap  reaching  down  to  the  rock  would  then  be  necessary  to 
give  permanence.  Such  dams  were  built  across  the  sandy  bed  of  the 
Upper  Wabash  Eiver  in  Indiana,  and  it  was  found  that  after  giving 
way  once  or  twice,  the  third  construction  would  generally  stand,  because 
the  dibris  of  the  first  two  clams  filling  into  the  place  scoured  out  below 
them  made  a  foundation  and  an  apron  for  the  dam  reachiug  down  to  the 
becl-rock. 

Wiiere  experience  has  shown  that  dams  could  be  bnilt  on  sandy  beds, 
they  have  been  constructed  only  at  a  great  expense.  There  is  almost  a 
certainty  that  tl)e  space  above  the  dam  will  fill  up  with  sand  to  the  level 
of  the  top,  so  that  the  [>ools  in  low  water  could  not  be  navigated. 

These  dams  on  the  Wisconsin  would  have  to  be  frequent  on  account 
of  the  slope  of  the  river,  being  1^  feet  to  the  mile,  so  that,  with  locks 
lifting  7  feet,  they  would  probably  be  as  near  as  every  5  miles,  23  of 
them  being  thus  required.  This  number,  with  their  very  considerable 
lengths  across  the  overflowed  valley,  would  make  them  very  expensive, 
even  if  good  fonndations  existed.  Finally,  we  must  take  into  the  ac- 
count that  such  works  will  be  exposed  to  all  the  power  of  extraordinary 
floods. 

Never  recommended^  and  speoial  data  not  obtained  for  depth  to  bed-rocJc. — 
I  have  never  known  any  one  to  recommend  locks  and  dams  for  the  Wis- 
consin below  Portage,  and  I  have  not  thought  it  worth  while  to  try  to 
present  an  estimate  o/  the  cost  of  such  improvement  or  of  the  time 
required  to  build  it.  Special  location  of  the  dams  and  borings  to  the 
bed-rock  must  precede  any  reliable  attempt  at  an  estimate.  My  limited 
means  would  not  allow  of  my  making  these,  even  if  I  had  thought  that 
such  a  plan  had  any  probable  feasibility,  and  I  think  it  has  not. 

IMPROVEMENT  OF  NAVIGATION  BY  MEANS  OP  CANAL  ALONG  THE 

VALLEY. 

Data  for  making  location, — When  the  survey  was  made  in  1867,  the 
object  was  to  get  a  good  hydrographical  and  topographical  knowledge 
of  the  course  of  the  stream,  with  a  view  to  planning  works  of  improve- 
ment ill  the  bed  of  the  river.  The  impossibility  of  doing  anything  with 
our  dredge  or  scraper  boat  was  pretty  well  demonstrated  in  that  year, 
and  the  results  of  the  survey  soon  made  plain  the  great  diflSculty  of  im- 
proving the  river  by  canalization  or  any  of  the  other  methods  treated 
of  in  the  preceding  parts  of  this  chapter.  Therefore,  in  18G8, 1  directed 
examinations  to  be  continued,  so  as  to  obtain  a  more  definite  idea  of  the 
margins  of  the  flood-plain,  of  the  heights  of  the  terraces,  &c.,  with  a  view 
to  a  survey  for  locating  a  canal  and  preparing  estimates.     In  1869  I 

H.  Ex.  49 23 
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made  a  recoDDaissance  of  the  valley,  assisted  by  Mr.  Jacob  Blickens- 
derfer,  jr.,  a  distinguished  civil  eDgineer,  and  one  well  versed  in  can^- 
coDstractioD.  The  funds  at  my  command  did  not  admit  of  making  a 
thorough  survey  for  canaMine,  so  we  made  as  good  a  location  on  oar 
maps  as  the  information  we  had  allowed,  and  constructed  an  approii- 
mate  profile  of  this  line  from  which  to  estimate  the  amoant  of  excava- 
tion and  embankment.  This  profile  was  made  by  means  of  the  level- 
notes  of  the  survey  of  18(»7,  which  gave  the  river-slope  and  bottom 
lands  and  the  heights  of  the  terraces  generally.  We  also  had  the  pro- 
file of  the  railroad  along  the  bank.  The  uniform  character  of  the  vailej 
enabled  us  to  make  this  profile  with  some  degree  of  reliability. 

Provisional  location. — The  location  proposed  for  the  canal  is  shown  oo 
the  small  general  map.  This  map  also  shows  a  profile  of  the  route  witii 
the  proposed  positions  of  the  locks,  and  in  order  to  make  it  serve  as  a 
general  map  for  considering  the  entire  route  from  the  Mississippi  to 
Oreen  Bay,  it  is  made  to  embrace  the  whole  extent. 

The  simple  outline  of  the  location  estimated  on  is  as  follows :  FiFSt, 
to  continue  the  Portage  Canal  down  to  the  mouth  of  the  Baraboo  River; 
second,  to  improve  the  river  at  this  point  so  as  to  enable  as  to  lock  into 
it  on  the  left  bank,  cross  it,  and  lock  out  again  on  the  right  bank ;  third, 
the  location  to  continue  along  the  right  bank,  keeping  ap  as  high  as 
practicable  along  the  side  of  the  valley  so  as  to  reach  the  Sank  Prairie; 
fourth,  to  continue  the  canal  on  the  right  side  of  the  valley,  locking 
down  to  low- water  level  after  leaving  Sauk  Prairie,  so  as  to  get  a  nev 
feed-supply  as  far  as  Pine  Biver ;  fifth,  in  order  to  avoid  an  expeosive 
aqueduct  across  Pine  Eiver,  to  improve  the  Wisconsin  there,  lock  into 
it,  cross  to  the  other  side,  and  lock  out  again ;  sixth,  to  continue  down 
the  left  bank  until  the  mouth  of  Green  Biver  be  reached  ;  seventh,  to 
improve  the  Wisconsin  between  this  and  the  mouth  of  the  Kickapoo— 
distance  of  about  3  miles — and  cross  back  to  the^right  bank  just  below 
the  mouth  of  the  Kickapoo;  eighth,  the  canal  to  continue  on  the  right 
bank  and  lock  into  the  Mississippi  at  Prairie  du  Chien.    These  cross- 
ings of  the  river  are  for  the  purpose  of  avoiding  costly  aqueducts  over 
affluents,  and  to  make  the  feed-supply  for  the  canal  ample  and  easily 
obtained. 

Objectionable  features  and  alternatives  to  avoid  them. — The  objectionable 
features  of  this  location  are  the  difficulties  that  njay  attend  the  satisfac- 
tory improvement  of  the  river-crossing,  and  the  trouble  that  river-sand 
at  those  points  may  give  at  the  head  and  tail  bays  of  the  locks. 

It  may  be  necessary  to  keep  out  of  the  river  entirely,  and  this  may  be 
done  by  continuing  the  Portage  Canal  on  the  left  bank  down  to  Merri- 
mac  or  Skinners  Bluff,  or  until  a  sufficient  elevation  is  gained  above 
the  Wisconsin  to  build  an  aqneduct  across  it;  after  this,  to  continae 
all  the  way  on  the  right  bank,  keeping  high  enough  to  pass  all  the  affla- 
ents  by  aqueducts.  With  this  arrangement  the  feed  supply  becomes 
more  difficult.  The  whole  matter  must  be  thoroughly  gone  over  again, 
location  surveys  and  comparative  estimates  being  made,  before  the  best 
plan  for  a  canal  can  be  named. 

Prairie  du  Chien  is  the  natural  terminus  for  a  canal,  on  account  of  its 
large  and  deep  harbor.  This  is  the  result  of  the  influence  of  the  sands 
brought  into  the  Mississippi  by  the  Wisconsin  Eiver  about  4  miles 
below.  The  Mississippi  water  is  thus,  as  it  were,  held  back  by  a  dam, 
so  that  for  many  miles  above  the  river  has  the  features  of  a  lake.  The 
reverse  conditions  obtain  below  the  mouth  of  the  Wisconsin,  where  for 
many  miles  the  Mississippi  is  made  very  shoal  and  rapid  by  the  sands 
from  this  tributary. 
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CHARACTER  OF  CANAL  AND  LOCKS. 

»mit  the  following  approximate  estimate  on  the  first  location 
above.  The  canal  is  to  be  provided  for  steamboat-navigation,  to 
>d  or  otherwise  protected,  and  to  be  fully  4  feet  deep  at  low  water 
I  feet  wide  at  the  narrowest  places,  with  locks  165  feet  long  and 
wide. 

x^ation  selected  for  this  canal,  and  on  which  this  estimate  is  based, 
i^hich  wonld  make  the  cost  of  construction  the  least,  and  the  pro- 
i  of  the  canal  are  only  such  as  would  make  it  certainly  as  good 
s  that  already  constructed  from  Lake  Winnebago  to  Green  Bay, 
ter  than  there  is  any  prospect  of  obtaining  from  improvements  in 
of  the  river. 

irell  enough  to  say  here  that  the  improvement  should  eventually 
ti  better  than  this,  but  as  a  preliminary  estimate  it  is  thought 
It  to  only  go  thus  far.  A  thorough  improvement  requires  the 
ruction  of  the  works  on  the  Upper  and  Lower  Fox  Rivers. 
iption  oflocksj  with  general  direction  as  to  constrtiction, — The  lock 
d  is  known  as  the  '^  composite  lock,"  and  is  constructed  of  stone, 
plank,  boards,  and  iron.  The  chamber  is  to  be  165  feet  long  be- 
bhe  gates,  and  35  feet  wide  at  the  bottom.  The  sides  are  to 
27  feet,  including  the  breast  above  the  upper  hollow  quoins,  and 
including  the  return-walls  below  the  lower  hollow  quoins, 
bead  is  to  be  an  L  of  hydraulic  masonry,  carried  back  12  feet, 
be  further  protected  by  a  slope  and  protection  wall.  The  foot 
ock  is  to  have  an  apron,  and  the  bottom  and  sides  of  the  canal 
)e  paved  for  100  feet  below. 

'oundation,  except  at  the  miter-sill,  is  to  be  of  pine,  10  inches  in 
)y  12  inches  wide,  of  sufficient  length  to  extend  at  least  1  foot 
the  walls  of  the  lock ;  to  be  laid  so  as  to  cover  two-thirds  of  the 
,  and  the  space  between  the  timbers  to  be  puddled.  The  timbers 
he  lower  miter-sill  are  to  be  of  white  oak,  and  to  cover  the  whole 
for  a  space  of  8  feet.  The  foundation-timbers  are  to  extend  at 
foot  above  the  breast- wall  and  25  feet  below  the  return-walls,  for 
m. 

e  should  in  all  cases  be  four  rows  of  sheet-piling  extending  across 
ndation,  one  at  each  end  and  one  under  each  miter-sill ;  to  be  of 
pine  plank,  and  to  extend  from  4  to  6  feet  below  the  surface  of 
ndation,  and  to  be  lined  with  inch  pine  boards — the  whole  to  be 
y  secured  to  the  foundation-timbers.  Ditches  are  to  be  exca- 
o  receive  the  piling,  and,  when  placed  and  fastened,  the  space  on 
les  is  to  be  carefully  puddled  so  as  to  render  the  work  itnpervious 
jr. 

whole  foundation  is  to  be  covered  with  pine  plank  2^  inches 
that  part  of  the  foundation  between  the  side  walls  of  the  lock, 
ing  from  the  breast  down  to  the  return-walls,  except  under 
;er-sills,  is  to  be  lined  with  2-inch  pine  plank,  in  such  a  manner  as 
e  a  water-tight  floor. 

ssills  of  sufficient  length  to  extend  into  the  walls  at  least  3  inches 
be  laid  across  the  floor,  and  fastened  to  the  foundation-timbers 
Tew-bolts,  V-thread.  Of  these,  fourteen  in  the  chamber  and  two 
lately  below  the  lower  gates  are  to  be  of  white  oak,  9  inches  deep 
inches  wide.  On  the  apron  are  to  be  two  sills  of  pine,  9  inches 
3d  12  inches  wide. 

side  walls  are  to  be  rubble  masonry,  laid  up  dry,  except  4  feet 
about  each  hollow-quoin  post,  which  is  to  be  laid  in  hydraulic 
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cement;  the  side  walls  are  to  be  11  feet  wide  at  the  bottom,  including 
the  front  sill,  and  are  to  be  carried  up  on  the  inside  with  a  batter  of 
one-fourth  of  an  inch  to  the  foot,  and  on  the  back  or  outside  with  sceh  a 
batter  in  offsets  as  will  give  6  feet  width  at  the  top.  The  breast-wall  and 
head-wings  are  to  be  laid  in  hydraulic  cement,  the  height,  width,  &c,to 
be  determined  by  the  lift  of  the  lock  and  location. 

The  necessary  sills,  girts,  and  posts  are  to  be  placed  in  front  of  tlie 
chamber  and  recess  walls,  to  receive  the  plank  and  boards  requisite  to 
make  the  lock  watertight;  the  sills  to  be  bolted  to  the  foundation,  and 
the  posts  anchored  into  the  wall. 

The  quoin-posts  are  to  be  inserted  in  the  wall,  and  securely  anchored 
to  the  same. 

The  chamber  is  to  be  lined  with  two  courses  of  pine  plank,  the  first  to 
be  2-inch,  placed  longitudinally,  and  properly  fastened  to  the  posts.  The 
second  course,  of  1^  inch  plank,  is  to  be  placed  vertically  in  front  of  the 
first  course  of  planking,  and  secured  to  copings,  girts,  and  sills. 

The  coping  is  to  be  of  white  oak,  not  less  tban  9  inches  thick  and  15 
inches  wide.  It  is  to  receive  the  head  of  the  chamber  and  qnoin-|K>stf 
and  to  be  connected  by  anchor-timbers  to  a  longitudinal  timber  on  the 
outside  of  the  lock-wall. 

The  frames  of  the  gates  are  to  be  of  white  oak  timber;  the  bars  and 
posts  to  be  bound  together  by  wrought  iron  straps  and  balance  rods, 
the  lower  ends  of  the  heel-posts  to  be  banded  with  wrought-iron  bandg, 
and  the  posts  to  rest  and  turn  upon  pivots  and  sockets  of  the  best  cast 
iron. 

Fender-cribs  16  feet  long  and  8  feet  wide  are  to  be  placed  at  the  head 
of  each  lock,  in  such  a  position  as  to  form  an  entrance  to  and  a  protec- 
tion for  the  lock. 

Estimate  has  been  made  for  building  thirteen  weirs,  iu  conuection 
with  the  locks,  for  passing  feed-water  from  one  level  to  the  next  below. 
In  locks  with  weir  connections  the  lower  return- wall  is  to  be  continued 
14  feet  beyond  the  usual  length.  From  this  point  it  will  slope  up  and 
down  the  canal,  making  a  retaining-wall  for  the  bank  of  the  weir.  A 
sluice-way  is  to  be  made  in  the  lower  return-wall,  the  bottom  to  be  3  feet 
below  the  surface  of  the  water  in  the  upper  level,  and  12  feet  in  width. 
In  addition  to  the  increased  length  of  the  return-wall,  there  will  be  tim- 
ber for  foundation,  sheet-piling,  hydraulic  masonry,  embankment,  &c. 
The  cost  of  these  feed-weirs  is  not  included  in  the  cost  of  the  lock,  bat 
is  given  separately  in  the  detailed  estimates. 

A  puddle-wall  of  suitable  material,  10  feet  wide  and  55  feet  long, 
transversely  of  the  canal,  shall  be  carried  up  from  the  foundation  to  the 
surface  immediately  in  front  of  the  breast,  in  addition  to  the  puddling 
around  the  sheet-piling  and  between  the  foundation-timbers. 

An  estimate  for  the  excavation  of  the  lock-pit  has  been  made  io  the 
case  of  each  lock,  at  the  rate  of  30  cents  per  cubic  yard  when  aboye 
water,  and  $1.25  when  underwater.  The  embankment  is  included  io 
the  total  for  canal  embankment. 
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BILL  OF  LOCK-MATERIALS. 


JBiU  of  lumber  for  a  composite  lock  165 /rcf  long,  35  feet  wide^  and  of  8  feet  lift. 


Where  UBt^d. 

• 

bc 

a 

64 
64 
60 
40 
30 

H 

13 
36 

t 

a 
.a 

2 

^ 

10 
10 
10 
16 
16 
18 
10 
10 

? 

3 

1 

14 
14 
18 
15 
20 
30 
10 
10 
10 
10 
1(» 
13 
30 
6 
13 
13 
18 

14 
14 
1(T 
13 

8 
15 

8 

3 

y 

3 

5* 

5 

i 

•s 

a 

t 

& 

18 
13 
13 
13 
13 
13 
13 
8 

Cubic 
Pine. 

5  feet. 

1 
Board  measure. 

\ 

i 

Oak. 

Pine, 

Oak. 

Foundation, 

Upper  and  Iow(»r  recMsee,  breast  and  below  gates. 
TJnuer  miter-sills 

2,080 
"5,'666 

"iso 

4:i0 

1 

960 

I 

t 

I D  chamber 

i 

, 

Miter-sllls 

106^ 

106$ 
S2J 

......do  



» 

do 

1 

XJoder  lower  retam-walls 

Croes-floor  timbers 

Floor,  first  course  of  fonndation 

.'.'.'.'.'.'.. 

32,350 

14,164 

3,073 

1,.536 

second  course  of  foundation 

Shoet-pllins.  four  courses 

......do  

• 

Chamheti,  reeeues,  die. 
Oak  sills  and  girts  in  recesses 

34 
30 
39 
30 
SO 
34 
34 
29 
IS 
5 

.? 

17 
17 
17 
17 

4i 

19 
19 
20 
20 
20 
4 
28 

181 

10 

10 

9 

9 

9 

9 

8 

8 

8 

8 

8 

13 

10 

9 

13 

15 

24 

14 
16 
14 
14 
12 
14 
8 

- 

8,280 

1.19C 

51, 133 



2 

•  •  •  •      ■  • 

280 

i 

0 

4 

Oak  sills  and  girts  in  chamber 

875 

131 

381 

50 

60 

80 

161 

310 

272 

599 

34 

47 

26 

Oak  coping  in  recesses 

0 

Oak  coping  in  chamber 

a 

Oak  coping  below  lower  recess 

. 

2 

Oak  coping  return-walls 



A 

Oak  anchor-timbers 

.     1 
....1........ 

0 

do 

1 

ri 

do 



m 

Oak  posts  in  chamber  and  recesses 

t6 

do 

9 

Oak  posts  in  comer  of  upper  recess 

s 

4 
4 

Oak  posts  for  hollow  quoins 

i._..5or. .....:.::::::::.::...::::::: 

80 

.....  • . 

4 

do 

92  i 

•••••••• 

4 

51 

1 

Gate*. 

3,  332 

4 

******  ■• 

103 

119 

156 

93 

373 

93 

50 

1 
1 

4 

Oak  quoins 

........    1                                              y 

8 

Oak  arms  at  top  and  over  paddles 

4 

I  Oak  arms  at  bottom 

29 
16 

Oak  arms 

Oak  paddlo-stnds 

4 

Oak  spars  lo  shut  eates 

i 

Planking. 
Chamber,  first  course 

......        1 

987 

13,303 
9,331 

2,000 

second  course 

On  gates 

Oak  fender*planks,  upper  irates 

12 

388 

Oak  toniraes 

150 

6 

Oak  ties 

8 
6 

8 
8 

160 

60 

do 

1,300 

S3. 530 

1,798 

"■•••"•• 

RECAPITULATION. 


JJandation '    8,380 

/oambers,  recesses,  &o 

rate* . 

^k  


mg 


8,880 


1.196 

3,3.33 

987 


5,515 


51,133 

'S3,*539 
74,661 


1,798 
1,798 
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Bill  of  iron  for  a  compoHfe  look  165  feet  long,  35  feet  wide,  and  of  8 /eel  lift 


o 


40 

24 

8 

8 

72 

72 

4 

40 

40 

160 

8 

8 

20 

12 

13 

4 

16 

4 

4 

8 

12 

168 

8 

168 

72 


Wrought  iron. 


Round  sill-bolU 

Ruond  miter-sill  screw-bolts,  Y -thread. 

Round  hoUow-qnoin  bolts 

Flat  anchors  to  same 

Round  chamber  and  recess  bolts 

Flat  an  chors  tosame 

Flat  heel-post  bands 

Flat  heel-post  straps 

Flat  miter-post  straps 

Round  bolts  to  same 

Flat  diagonal  braces 

Round  tops  of  same 

Round  snivel-screws 

Round  brar-esto  blocks 

Flat  anchors  to  same 

Round  Journals  in  top  of  auoin-posts  . . 

Round  pins  on  top  or  blocks 

Flat  collars  in  blocks 

do 

Round  bolts  to  same , 

Square  bars  to  paddles 

Nuts  i-inch  bore 

Souare  plates  in  blocks 

Washers 

do : 


Cast  iron 


Paddle-gates,  &.c 
Spikeo  and  nails 


t 

a 

i 


80 
90 
84 
90 
79 
20 
50 
98 
74 
15 


98 
60 

144 
79 
19 
6 
16 
14 
90 

168 

?t 

9 


It 


\U 


Estimated  cost  of  a  lock. 

Estimated  coat  of  a  lock  16^  feet  long,  defect  wide,  icith  Sfeet  lift. 

Pine,  74.661  feet,  board-measare,  at  $22 |1,642  - 

Oak,  1,798  feet,  board* measure,  at  $32 57  - 

Pine,  8,280  cubic  feet,  at  20  cents 1,656^ 

Oak,  5,515  cubic  feet,  at  30  cents 1,654^ 

Dry  wall,  2,192  cubic  yards,  at  $8 17,536  C 

Hydraulic  wall,  313  cubic  yards,  at  $15 4,696  C 

Puddling,  400  cubic  yards,  at  50  cents 200  C 

Wrought  iron,  9,568  pounds,  at  15  cents 1,435  2 

Cast  iron,  9,012  pounds,  at  8  cents 720  9 

Spikes  and  nails,  2,000  pound^  at  6  cents 120  (I 

Snubbing-posts,  6,  at  $5 30  d 

Capstans  and  spars,  4,  at  $20 80  0 

Painting  gates 30  d 

Timber  fender-cribs 554  (I 

Total , 30,421  ^^ 

Tbis  should  be  increased  for  locks  located  where  the  foundation  is  insecure, 
as  follows : 

Piles  for  foundation  and  protection,  474,  at  $5 2,370  C 

Bolts  for  fastening  foundation  to  piles,  471  pounds,  at  15  cents 70^ 

Total  cost  of  look 32,862- 

The  details  of  the  estimate  for  each  proposed  lock  are  given  in  the  appendix  to  tlk> 
report. 
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JS'amber  of  look. 

Lift. 

* 

Coat. 

Number  of  lock. 

Lift 

Coit. 

L..odc  ISo.   1 

Feet 

9 
8 
8 
8 

7 
8 
7 
8 
8 

8* 

9 

9 

•39,836  38 
31, 431  79 
31.087  99 
32.520  49 
31,  746  43 
32,143  59 
32,546  43 
31.929  54 
31,929  54 
32,765  01 
33,531  03 

.  38, 121  83 

Lock  No.  13 

Feet 

9 
8 
8 
7 
7 
9 

9i 

$32, 565  61 
32,689  48 

Locale  Uo.   2 

Look  No.  14 

Lgm^sMc    THO,    3 

Lock  No.  15 

32,526  93 

ro<?k  T^o.   4 

Lock  No.  16 

LockNa  17 

33,096  79 

iVw^lc:   iJo.   5 

33,096  79 

X^^o^    :Ka   6 

Lock  Na  18 

31,745  18 

7>»^«js    :Uo.   7 

Lock  No.  19 

30,980  18 

1,04?  Ik:    "PiTft-   H  -  - 

LockNa  20 

34,741  48 

Loolt     ''^fo-   9 

Lock  No.  21 

40, 183  70 

Ij-^^^'^-    "T^fn  10 

Total 

LfX-W-     "pio^  M  

701,219  19 

LociJk:    :Ko.12 

G^ 


Summary  of  cost  of  all  the  guard-locks, 

lock  No.  1 $37,132  04 

<3.1ockNo.2 36,888  04 

Mock  No.  3 36,882  04 


Cost  of  feed  weir  connected  with  lock. 


110.896  12 


^or  c^oQtinaation  of  lower  retam-wall  of  lock,  153  cabic  yards  of  hydraulic 

ni^^onry,  at  $10  per  yard $1,530  00 

^^c^cmbio  yards  of  dry  masonry,  to  be  made  hydraulic  at  an  increased  cost  of 

«.»^   I>er  yard 640  00 

^»inl>«r,  5,500  feet,  board-measure,  at  $25 137  50 

J'adcaiing  38  cubic  yards,  at  50  cents 19  00 

fipiki^ai.*;. 3  00 


Piaca 


Ids,  1,385  feet,  board-measure,  at  $20.. 
-piling,  320  feet,  board-measure,  at  $20. 
iDkment,  1,910  cubic  yardp,  at  30  cents 


27  70 

6  40 

573  00 


2,936  60 


2 
2, 
500 


Cost  of  feed  'pipes  about  ane  mile  below  Honey  Creek. 

^^  ^csast-iron  pipes  60  feet  long,  36  inches  inside  diameter,  and  3  inches  thick, 
^       h  two  stand-pipes  6  inches  in  diameter,  and  15  feet  long ;  in  all,  49,797 

nds,  at  Scents $3,983  76 

^steme,  wrenches,  &c.,  450  pounds,  at  15  cents 67  50 

pounds  cast-iron  in  ffates,  at  8  cents 215  04 

2^^J^^t,  board-measnre,  sneet-piling,  at  $20 10  00 

'^^^-^  tng  timber  and  watch-house .' 100  00 

4,376  30 

^:^t  of  culverts. — Estimates  have  been  made  to  pass  Honey  Creek, 
Biver,  and  Graud  Gris  Greek  under  the  canal  with  culverts.    In 
Tuiniug  the  amount  of  water-way  requisite  to  pass  these  streams 
ave  used  the  following  rules : 


Bli^ 


we 

1. 
2. 


^or  every  mile  in  length  give  2  feet  span. 

^^or  every  square  mile  drained  give  1  foot  area  in  opening. 


for 
me 


t  Honey  Greek  we  have  allowed  more  space  than  either  rnle  calls 

1t)ecause  when  the  Wisconsin  River  is  high  the  culvert  will  be  sub- 

i^ed  and  the  flow  of  water  in  the  creek  obstructed.    We  have  esti- 

^^^^d  for  two  semicircular  arches  of  28  feet  span  each;  these  arches 

*^^   tio  rest  on  two  rows  of  piling.    The  wing- walls  are  to  be  24  feet  long, 

"^^*«^ing  an  angle  of  120o  with  the  face  of  the  culvert,  and  to  be  built 

?^      piling  also.     Over  the  arches  a  parapet,  or  retainiug-wall,  3  feet 

i^^Sli,is  to  be  constructed.    The  material  between  the  crown  of  the 

^•^^Uesand  the  bottom  of  the  canal  is  to  be  well  packed  and  puddled. 


360  NAVIGATION   OP   THE   MISSISSIPPI   RIVER, 

t 

Bill  of  timber,  masoury,  &c.,  for  Honey  Creek  culvert: 

Piles  nnder  arches  and  wiogf),  836,  at  $5 $4,l^iO  (0 

Pine  timber  nnder  arches,  1^2  cnbio  feet,  }  ^^^  ^    ,  ^  gO  c^nts 358  40 

Pine  timber  nnder  wm^,  480  cnbic  feet,  >   '  *  v«"w>  ^.^  iv 

Plank  nnder  arches,  1,804  feet,  I ..  «,q  -  ^.  u^^^a  »»»o«».  «♦  *on  inn  ac 

Plank  under    wings,   720  feet!  \  ^'^'^^  ^««''  board-measure,  at  $20 100  96 

Iron  bolts,  3'  X  1''  with  nuts,  68,750  pounds,  at  15  cents 112  50 

Hydraulic  niasonry: 

In  arches,  1,151.4  cubic  yards,  ) 

In  'Wings,  298.5  cubic  yards,  >],633  cubic  yards,  at  $15 24,495  00 

In  parapet,  183.0  cubic  yards,  > 

Puddling,  1,932  cubic  yards,  at  50  cents 966  00 

Riprap,  163  cubic  yards,  at  $1.50 144  50 

Pit  excavation  under  water,  9,081  cubic  yards,  at  $1.25 11,351  ^ 

41,806  61 

For  the  Blue  Eiver  we  have  estimated  for  two  semicircalar  arches  of 
20  feet  spau,  the  arches  to  rest  ou  a  timber  foundation  covered  with 
plank.  To  prevent  scour  a  row  of  sheet-piling  is  to  be  placed  at  each 
end  of  the  foundation,  and  the  bed  of  the  creek  is  to  be  riprapped. 

Bill  of  timber,  masonry,  &c.,  for  Blue  Biver  culvert: 

Timber  in  foundation,  3,816  cubic  feet,  at  30  cents $1, 144  60 

Plank,  11,550  feet,  board-measure,  at  $20 2:U  00 

Sheet-piling,  1,200  feet,  board-measure,  at  $20 24  00 

Riprap,  50  cubic  yards,  at  $1.50 75  00 

Spikes,  550  pounds,  at  5  cents 27  50 

Excavation,  2,935  cubic  yards,  at  $1 2,935  00 

Puddling,  1,044  cubic  yards,  at  50  cents 522  00 

Masonry,  598.3  cubic  yards,  at$15 8,974  50 

13,933  80 

For  Grand  Gris  Creek  a  semicircular  arch  of  10  feet  span  is  estimated 
for. 
Bill  of  timber,  masonry,  &c.,  for  Grand  Gris  Creek  culvert: 

Timber  in  fonndation,  2,059  cnbic  feet,  at  30  cents $617  70 

Plank,  6,176  feet,  board-measure,  at  $20 123  52 

Sheet-piling,  l,040feet,  board-measure,  at  $20 20  80 

Spikes,  390  pounds,  at  5  cents 19  50 

Excavation,  1,875  cubic  yards,  at$l 1,875  00 

Puddling,  630  cubic  yards,  at  50  cents 315  00 

Riprap,  30  cubic  yards,  at  $1.50 45  00 

Masoni-y,  227.3  cnbic  yards,  at  $15 t 3,409  50 

6. 426  02 

Cost  of  waste-weirs, — Estimate  for  eighteen  waste-weirs  has  been 
made;  this  allows  one  to  every  level  of  any  considerable  length.  This 
appears  to  be  a  liberal  estimate  for  a  canal  of  this  length,  but  the  fact 
of  the  greater  part  of  the  canal  being  located  at  the  foot  of  bluffs 
makes  it  necessary  to  provide  for  a  large  amount  of  surface-drainage. 
The  cost  of  these  weirs  depends  so  much  upon  location  that  we  have 
allowed  for  an  equal  number  of  each  of  two  kinds,  an  estimate  for  one 
of  each  being  given. 

Bill  of  materials  for  a  waste-weir  to  consist  of  a  center-crib  100  feet 
long  and  7  feet  high,  with  two  wings  10  feet  long  and  10  feet  high  : 

Pine  timber  (10"  x  10")  in  foundation,  l,010cubic  feet,  at  20  cents $202  00 

Sheet-piling,  1,200  feet,  board- measure,  at  $22 26  40 

Pine  timber  in  center  crib  (12"  X  12")  1,120  cubic  feet,  at  20  cents 224  00 

Pine  timber  in  end  cribs  (22"  X  12")  1,200  cubic  feet,  at  20  cents 240  00 

Plank  to  cover  center  and  apron,  3,200  feet,  board-measure,  at  $22 70  40 

t 
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Spikes.  5-iucb,  135  poaods,  at  6  ceDts • $8  10 

Stone  to  fill  cribs,  215  cubic  yards,  at  $1.50 3tl  50 

Riprap  to  protect  bank  at  end  of  apron  and  aboat  ends  of  weir.  100  cabic 

yards,  at  $1.50 150  00 

1,243  40 

Bill  of  materials  for  a  waste-weir,  to  consist  of  a  single  timber  100  feet 
loug,  with  two  wings  10  feet  long: 

Pine  timber  (12"  X  12''),  100  cubic  feet,  at  20  cents $20  00 

Pine  timber,  (12''  X  12"),  for  wings,  20  cubic  feet,  at  20. cents 4  00 

Sheet-piling  1,000  feet,  board-measnre,  at  $22 22  00 

Spikes,  50  pounds,  at  6  cents 3  00 

Riprap,  94  cubic  yards,  at  $1.50 141  00 

190  00 
Total  cost  for  eighteen  weirs,  nine  of  each  kind 12, 900  60 

Cost  of  bridges. — We  have  estimated  for  twenty  highway-crossings — 
thoagh  it  is  probable  that  a  less  namber  will  accommodate  the  public 
when  the  canal  is  built — and  one  railway-crossing. 

Estimated  cost : 

20  highway-bridges,  at  $1.400 $28,000  00 

Embankment  for  approaches 1, 921  25 

1  railway  swing-bridge 2, 600  00 

32, 421  25 

Cost  of  walling, — We  have  provided  for  walling  or  paving  the  inner 
slope  (if  artificial)  of  the  canal  in  all  cases  where  the  width  is  less  than 
200  feet,  from  4  feet  below  to  2  feet  above  the  water's  surface. 

Estimated  cost .-  $192,210  00 

Cost  of  riprap, — The  outer  slope,  the  slope  next  to  the  river,  is  to  be 
riprapped  from  the  bottom  to  above  high  water  in  all  cases  where  the 
canal  is  located  along  the  bank  of  the  river. 

Estimated  cost $201, 264  00 

Cost  of  grubbing, — We  have  allowed  for  383i  acres  to  be  grubbed,  At 
$75  per  a<ire. 

Estimated  cost $28,  7G2  50 

Cost  of  clearing. — There  would  be  about  1,446  acres  of  clearing,  esti- 
mated to  cost  $25  per  acre. 

Estimated  cost $36, 150  00 

Cost  of  engineering^  the  work  to  be  done  in  two  years, — The  entire  im- 
provement can  be  made  in  two  years,  and  the  engineering  expenses  will 
be  as  follows : 

For  one  chief  engineer,  at  $600  per  month $14,400  00 

For  2  assistants  to  chief  engineer,  at  $200  per  month  each 9,600  00 

For  1  engineer,  1  rodman,  and  1  axman,  on  each  of  ten  divisions  into 

which  the  line  will  be  divided,  $250  per  month  for  each  division 60,000  00 

For  1  engineer  and  1  rodman,  one  year,  on  each  of  the  24  locks,  at  $200  per 

month 57,600  00 

For  1  clerk  and  2  draughtsmen,  at  8150  per  month  each,  for  office 10, 800  00 

For  rent  of  office,  fuel,  and  attendance,  2  years 4,000  00 

For  paper,  drawiDg-material,  &c 2, 000  00 

For  24  leveling  aud  10  transit  instruments,  with  target-rods  and  chains,  at 

$160  each 5,440  00 

For  traveling  aud  incidental  expenses 10,000  00 

173,840  00 

There  will  be  constant  employment  in  the  canal  for  one  dredge-boat, 
scows,  aud  tug. 

Estimated  cost $25,000  CO 

H.  Ex.  49 24: 


362  NAVIGATION   OF    THE    MISSISSIPPI    RIVEK, 

GRAND  TOTAL  COST. 

Summary  of  estimate  for  canal,  80  feet  least  width  at  bottom,  and  4 
feet  draught,  with  locks  165  feet  by  33  feet,  clear  for  boats  : 

Embankment $1,200,564  » 

Excavation 737,*/79:0 

21  lift-locks 701,219  19 

3  guard-locks 110,896  Vi 

Feed-weire 38, 175,8l> 

Feed-pipes 4,376  30 

Culverts 62,168  45 

Waste-weirs 12,900  60 

Bridges 32, 421  & 

Walfing 192,210  00 

Riprap 291,264  00 

Grubbing 28,762  50 

Clearing 36,150  00 

3, 448, 38d  84 

Engineering 173,840  00 

Dredge-boat,  and  scows  and  tug 25,000  00 

Contingencies 352,771  16 

4, 000,  OCO  00 

Additional  cost  for  5  feet  draught, — ^Tbe  miter-sills  have  been  so  placed 
Id  the  foregoing  plan  and  estimate  as  to  have  5  feet  draught  over  tbem, 
so  that  the  canal  might  be  made  to  allow  of  5  feet  draught  instead  of  4, 
by  additional  excavation  amounting  to  550,000  cubic  yards,  at  30  cents 
per  yard $165,000 

Anntuil  expense  of  superintendence  and  repairs. — The  annual  expense  of 
superintendence  and  care  of  the  work  after  it  was  completed  would  be 
as  follows : 

One  superintendent |3,00(^ 

Twenty-six  lock  and  feed  tenders 17,000 

Operating  dredge  and  tug,  fuel,  laborers,  engineers,  &c 30  000 

50,000 
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[E   SECRETARY  OF  THE  TREASURY, 


TIlANSMrmNO 


nt^nunication  from  the  Commissioner  of  Internal  Revenue^  sliowing  a 
decrease  of  receipts  for  the  current  fiscal  year. 


UARY  14, 1678. — Referred  to  the  Committee  of  Ways  and  Means  and  ordered  to  bo 

printed. 


Treasury  Department, 

February  13, 1878. 

LR :  I  ha^e  the  honor  to  inclose  herewith  a  copy  of  a  commnnication 
day  received  from  the  Commissioner  of  Internal  Bevenue,  setting 
that  the  intemal-revenne  receipts  for  the  current  fiscal  year,  inclnd- 
y^terday,  as  compared  with  the  same  period  of  the  last  fiscal  year, 
e  saffered  a  decrease  of  $4,969,218.56,  and  suggesting  as  one  cause 
his  decrease  the  agitation  for  the  reduction  of  the  tax  on  spirits  and 
icco.  The  attention  of  Congress  is  invited  to  his  recommendations. 
t  becomes  my  duty  in  this  connection  to  nrge  upon  Congress,  in  an- 
pation  of  the  same  decrease  occurring  during  the  next  fiscal  year,  a 
action  of  the  appropriations  to  be  made  for  the  service  of  the  gov- 
ment  during  that  year,  or  an  increase  9i  taxation  in  such  form  as 
igress  may  deem  best. 
Very  respectfully, 

JOHN  SHEEMAN, 

Secretary, 
on.  Samuel  J.  Randall, 

Speaker  House  of  Representatives, 


Treasury  Department, 
Office  of  Internal  Beybnue, 

Washington,  February  12, 1878. 

tR :  I  take  the  liberty  of  calling  your  attention  to  the  fact  that  the 
mal-revenne  receipts  for  the  current  fiscal  year,  including  this  day, 
ompared  with  the  same  period  of  last  fiscal  year,  have  suffered  a  de^- 
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crease  of  $4,969,218.56.  This  decrease  commenced  in  Joly,  as  a  resoH 
of  the  railroad-strike,  and  has  been  greatly  aggravated  since  the  meet- 
ing of  Congress  by  the  agitation  of  the  question  of  reducing  the  taxes 
on  spirits  and  tobacco.  I  learn'  from  many  quarters  that  the  trade  in 
these  taxable  articles  throqghout  the  country  is  very  much  paralyzed, 
and  will  continue  so  until  the  intention  of  Congress  in  regard  to  the  re- 
duction of  the  taxes  is  definitely  made  known. 

I  think  there  is  no  probability  that  the  amount  thas  lost  to  the  reve- 
nue will  be  regained  during  the  balance  of  the  present  fiscal  year,  bat, 
on  the  contrary,  it  will  probably  be  largely  increased.    If  Congress 
should  in  some  aecisive  way  indicate  that  the  taxes  on  spirits  and  to- 
bacco as  now  fixed  by  law  will  remain  unchanged,  I  believe  the  decrease 
in  revenue  would  be  arrested,  and  the  trade  would  soon  recover  its 
former  stability.    ATCSolution  has  passed  the  House,  and  will  shortly 
come  before  the  Senate,  declaring  that  a  change  in  tlic^  ratd  oif  t^xatioi 
on  distilled  spirits  is  inexpedient  at  the  present  tiffie.    Inf  mfy  opitfiOB, 
the  passage  of  a  similar  resolution  with  regard  to  the  tax  on  tobaoeo 
would  be  highly  beneficial.    I  respeotfully  submit  whether  this  question 
is  not  one  of  such  great  importance  to  the  revenues  of  the  govemment 
as  to  justify  your  calling  the  attention  of  Congress  to  it. 
Very  respectfully,  your  obedient  servant, 

GREEN  B.  RAUM, 

CommiMumer, 

Hon.  John  Sherman, 

Secretary  of  the  Treasury, 
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LETTER 

FROM 

THE    SECRETARY   OF    ¥AR, 

TRANSMITTING 

A  report  upon  the  improvement  of  the  South  Pass  of  the  Mississippi  River. 


February  — ,  1878. — Referred  to  the  Committee  on  Commerce  aod  ordered  to  be 

printed. 


War  Department, 
Washington  Cityj  February  13, 1878. 

The  Secretary  of  War  has  tbe  honor  to  transmit  to  the  United  States 
Senate  and  the  Hoase  of  Representatives,  in  compliance  with  the  pro- 
i^isioQs  of  paragraph  10  of  the  fourth  section  of  the  river  and  harbor 
a.ct  of  March  3, 1875,  the  eighth  report  upon  the  improvement  of  the 
Sonth  Pass  of  the  Mississippi  River,  showing  the  condition  of  the 
works  on  December  15, 1877,  by  M.  R.  Brown,  captain  of  engineers, 
TJuited  States  Army. 

GEO.  W.  McCRARY, 

Secretary  of  War. 
The  Speaker  of  the  House  of  Representatives. 


^^ohtk  report  upon  the  improvement  of  the  south  pass  of  the 
5*ibs1s8ippi  river,  showing  the  condition  of  the  works  on  de- 
ir^^mber  15.  1877.  by  m.  r.  brown,  captain  of  engineers,  united 

^^-A.1ES  ARMY. 

United  States  Engineer's  Office, 

Port  IJads,'La.y  December  23, 1877. 

p>^^^:  I  have  the  honor  to  present  herein  a  report  on  the  improvement 
fj  Y^oth  Pass,  Mississippi  River,  by  works  designed  by  James  B.  Eads 
rj^  Associates,  under  the  sanction  of  the  act  of  Congress  approved 
7*^h  3, 1875. 

1^^  tny  last  report,  dated  August  1,  1877, 1  described  the  condition  of 

^     ^^rious  structures,  of  the  channel  at  the  bead  of  the  pass,  and  at 

rj^^^a  ends  of  South  Pass,  on  July  16  and  July  24,  1877,  respectively. 

^7^  *^  ^  pre^>ent  report  will  advance  the  history  of  all  the  works  to  Novem- 

^O,  1877,  and  of  their  effects  to  December  15. 
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AT  THE  HEAD  OF   THE  PASSES. 

Notbiug  has  been  accomplished  here  since  Jaly  16,  excepting  that  the 
oldest  dam,  No.  1,  rendered  nearly  or  quite  superfluous  by  newer  damg, 
one  lower  down  styam  and  one  above  No.  1,  has  been  partly  disman- 
tled by  the  abstrTOtion  of  the  planks  and  scantling  placed  there  as 
bracing  for  the  piles. 

This  material  has  been  taken  for  fuel  on  the  dredgpingmachine  which 
has  been  used  in  an  endeavor  to  deepen  and  widen  the  channel  over  the 
bar  at  the  Gulf  ends  of  the  jetties.  Dam  No.  1  extends  irom  the  b^ 
of  the  island  to  the  old  dike  called  East  Dike. 

No  great  changes  have  been  observed  in  the  channel  at  the  head  of 
the  pass.  A  channel  22  feet  deep  and  295  feet  wide  was  foond  here  on 
the  24th  of  October.  On  the  same  day  a  practicable  channel  22|  feet 
deep  existed. 

As  stated  in  my  last  report,  a  23  feet  channel  was  found  on  the  15th 
of  June,  1877. 

Neglecting  exceptional  spots  of  small  area,  and  generalizing,  there 
has  l^n  a  scour,  varying  in  amount  irom  1  to  8  feet,  in  that  portion  of 
the  channel  below  the  junction  of  dam  No.  3  and  the  west  T-head,  and 
above  the  head  of  the  island.  Between  the  upper  ends  of  the  two  T^heads 
a  fill  of  from  1  to  6  feet  is  observed,  while  between  these  two  areas  do 
noteworthy  change  has  taken  place. 

On  the  shoal  area  east  of  the  channel  and  west  of  the  southern  arm 
of  the  east  T-head,  a  scouring  action  denuding  3  to  4  feet  of  the  bottom 
has  taken  place  over  the  upper  portion,  while  lower  down  on  the  same 
shoal  from  1  to  4  feet  of  fill  was  found. 

On  the  whole,  the  scour  has  considerably  exceeded  the  fill,  both  io 
the  size  of  the  area  over  which  its  action  has  extended,  and  in  cubic 
yards  of  material  moved. 

COMPARISON  OF  SOUNDINGS  IN  NORTHEAST  AND  SOUTHWEST  PASSES. 

I  have  included  in  the  survey  of  the  channel  at  the  head  of  Sooth 
Pass,  and  of  its  vicinity,  several  lines  of  soundings  made  October  20, 
1877,  in  Southwest  and  Northeast 'Passes,  showing  the  depths  existiDg 
just  above  and  below  each  of  the  so-called  ^^  mattress  aprons."  A  com- 
parison of  these  soundings  with  others  taken  February  28, 1876,  indi* 
cates  that  on  lines  in  Southwest  Pass,  about  250  feet  above  and  250  feel 
below  the  "  apron,"  an  average  scour  of  about  0.93  of  a  foot  has  occurred 
in  the  period,  about  eight  months. 

Over  a  line  about  200  feet  below  the  Northeast  Pass  "  mattress  apron'' 
a  fill  of  0.2  foot  is  found,  while  about  500  feet  lower  down  in  the  same 
pass  the  average  scour  on  a  line  running  across  is  1.13  feet. 

These  results  show  that  in  Southwest  Pass  no  change  of  conseqnence 
has  occurred  since  the  last  report,  and  posssibly  no  change  has  occurred 
in  Northeast  Pass. 

But  in  the  last  survey  there  were  no  lines  across  Northeast  Pass  as 
far  down  stream  as  700  feet  below  the  **  apron,"  and  the  lines  run  in 
June,  which  were  compared  with  those  sounded  last  February,  iudicated, 
on  the  whole,  about  the  same  average  depths  in  each  case. 
'     The  '^mattress  aprons"  remain,  so  far  as  is  known,  in  the  same  con^^* 
tion  as  at  the  last  report. 

THE  SOUTH  PASS  JETTIES. 

• 

The  work  accomplished  here,  since  July  24,  has  not  been  R^eat  J^*^ 
amount.    Four  new  s\mt*  ox  vv\i\g-dams  have  been  constructed.    T^ 
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of  the  older  spars  have  received  repairs  of  additions,  and  in  some  places 
a  layer  of  loose  willows  or  stones,  or  both,  has  been  added  to  the  jetties 
themselves.  The  details  of  the  renewals  and  additions  are  given  in  the 
proper  tables  and  in  the  following  risumi: 

THE  EAST   JETTY. 

From  300  to  640  feet  from  East  Point  about  2  feet  of  stone  have  been 
added,  increasing  the  total  thickness  of  stone  here  to  about  3^  feet. 

From  640  to  1,225  feet  from  East  Point  a  tier  of  willows,  averaging 
23  feet  wide  and  2J  feet  thick,  has  been  placed  on  the  jetty.  Stone  to 
a  depth  of  3  to  4  feet  along  the  middle  line,  but  of  less  depth  toward 
the  edges,  has  been  placed  on  the  upper  surface  of  these  willows,  in  a 
tier  about  19  feet  wide. 

From  1,225  to  2,100  feet  from  East  Point  a  layer  of  stone  has  been 
added  to  this  jetty.  Its  depth  averages  about  3^  feet  along  the  middle 
line,  but  it  is  thinner  toward  the  edges. 

From  5,635  to  6,200  feet  from  East  Point  a  layer  of  loose  willows,  20 
feet  wide  and  2  feet  thick,  has  been  placed  on  the  jetty.  It  is  newly 
covered  with  stone  to  a  depth  of  1  foot. 

From  6,200  to  6,400  feet  from  East  Point  a  layer  of  stones,  about  12 
feet  wide  and  1^  feet  in  depth,  has  been  placed  on  the  upper  tier.  !No 
stone  had  previously  been  added  to  this  portion  of  the  upper  surface  of 
the  jetty. 

From  7,264  to  7,632  feet  from  East  Point  a  re-enforcement  or  buttress 
of  stone  has  been  added,  against  the  sea-edge  of  the  east  jetty.  The 
upper  surface  of  this  is  about  1  foot  above  average  flood-tide.  It  slopes 
toward  the  bottom  so  that  it  joins  the  sea-bed  about  10  feet  east  of  the 
line  of  guide-piles.  The  water  here,  at  average  flood  tide,  was  about  2 
feet  deep  generally,  but  right  against  the  line  of  piles  the  water  is  2  or 
3  feet  deeper,  not  only  here,  but  in  many  places  elsewhere  along  the 
jetties.  About  600  cubic  yards  of  stone  were  placed  here,  varying  in 
weight  from  1  to  60  jiounds,  averaging,  perhaps,  from  20  to  25  pounds. 
This  work  is  considered  to  be  tentative.  It  is  doubtless  intended  to  test 
the  utility  of  the  wall  in  arresting  the  flow  of  water  through  and  over 
the  jetties. 

From  7,632  feet  from  East  Point  station  to  the  end  of  the  east  jetty, 
11,770  feet  from  the  initial  point,  no  additions  have  been  made,  not  here- 
tofore reported. 

A  violent  storm,  a  cyclone,  reached  the  jetties  the  night  of  September 
17.  It  lasted  three  days.  During  the  18th  of  September  the  maximum 
velocity  of  the  winl  was  35  miles  an  hour.  It  came  then  from  the  west- 
southwest. 

A  minimum  velocity  of  wind  from  the  south  of  21  miles  per  hour  was 
noted.    On  the  19th,  a  maximum  and  minimum  velocity  of  57  and  17 
^iles  per  hour  respectively  was  reached  on  my  register.    The  wind  blew 
from  the  northwest  most  of  the  day.     On  the  20th,  the  maximum  veloc- 
^fy  wavs  21  miles,  minimum  6  miles;  direction,  from  the  north  and  north- 
west.   During  the  storm  the  wind  veered  around  from  the  south-south - 
!^3st  to  north,  gradually  and  regularly,  and  with  a  near  approach  to  uni- 
formity in  the  rapidity  of  change.     During  the  storm,  the  wind  blew  ab 
**  ''ate  between  17  and  57  miles  per  hour  for  63  hours.     During  this  cy- 
^^<>nea  damage  of  about  $1,200  was  inflicted  on  the  jetties  by  loss  of 
^'^one  and  the  shattering  of  mattresses. 

^ti  September  29,  a  second  violent  storm  visited  the  locjility.  It 
'^Hted  four  days,  and  the  wind  blew  at  a  rate  of  45  m\le5»  v^\  \\o\vc/\\i 
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the  culmination  of  the  hurricane.  From  17  to  45  miles  per  hour  were 
recorded  for  77  hours,  the  wind  coming  mostly  from  the  east  and  north- 
east. 

A  damage  to  the  jetties  and  wing-dams  of  about  $3,500  was  the  result 
here.  The  damage  to  the  main  jetties  in  both  storms,  being  consol- 
idated, was  as  follows : 

Between  11,300  feet  from  East  Point  and  the  end  of  the  east  jetties 
725  linear  feet  of  mattresses  were  destroyed,  of  which  545  linear  feet 
were  in  the  top  tier,  and  180  feet  in  the  next  lower  layer. 

From  8,000  to  11,300  feet  from  East  Point  the  sea-edge  of  the  upper 
tier  of  mattresses  was  demolished  through  several  short  distances,  ag- 
gregating about  480  feet.  The  contents  of  mattresses  destroyed  here 
are  equivalent  to  about  150  linear  feet. 

From  8,930  to  8,990  feet  from  East  Point  the  upper  tier  was  destroyed. 
This  gap  has  since  been  replaced  by  loose  willows  cov^ed  with  stooe. 
About  615  cubic  yards  of  stone  were  knocked  off  the  jetties  by  the  vio- 
lence of  the  waves,  in  both  storms.  The  aggregate  damage  amounts  to 
about  $4,700. 
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KIPP  DAM. 

I  the  Dame  given  to  the  offset,  Dearly  at  right  angles  to  the  west 
iDectiDg  its  upper  eDd  with  the  west  shore. 
iitioDs  have  been  made  here,  and  the  only  change  is  in  the  ele- 
'  its  npper  sarface. 

en  July  17  and  October  31  this  has,  in  some  wa}^  become  do- 
about  one»foot.  Ninety  five  one-hundredths  of  a  foot  is  the 
depression  obtained  by  comparison  of  measurements  made  at 
epochs  named. 

KIPP  DAM. 

stalement  of  its  condition  on  November  10,  and  of  the  progress  nuide  in  building  it 

from  July  24  to  November  10, 1877. 


rom  pile 
le  corner 
etty  and 
in  feet. 

LeDfi:th  of  division 
nndor  consideration. 

Knmber  of  tiers  in 
place     November 
10, 1877. 

Average   width    of 
tiers   bnilt  since 
July  94. 

Average  thickness 
of  tiers  bnilt  since 
July  24. 

+1.6 

1.6 

1.5 
1.2 

Average    thickness 
of  stones  on  npper 
tiers,  in  feet. 

1 

rd 

SOO 

100 

130 
160 
t40 

6 

6 

5 
♦1 

1 

2  deep    and    18 

wide. 
Less  than  2  deep 

and  18  wide. 
Do. 

Do. 

ted  over  loose  willows.  * 

iivisiou,  40  feet,  extends  over  the  land,  and  is  covered  with  a  thin,  narrow  layer  of  stone. 
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THE  WEST  JETTY. 


From  1,000  to  1,175  feet  from  pile  1  (upper  corner  of  west  jetty),  and 
from  1,210  to  1,455  feet,  also  from  1,495  to  1,600  feet  from  the  same 
point,  a  layer  of  willows  20  feet  wide  and  two  feet  thick  has  been  added 
to  the  west  jetty,  and  on  these  a  tier  of  stone  18  feet  wide  and  1  foot 
deep  has  been  placed. 


WEST  JETTV. 


A  tabulated  statement  of  Ha  condition  on  Xovemher  10,  and  of  the  progress  made  in  bsiWnf 

it  from  July  24  to  November  10,  1877. 


Distanoes  from  pile  1, 
west  jetty,  in  feet. 

1 

Length  of  aeotlon  consid- 
ered, in  feet. 

Number  of  tiers  in  place 
November  10, 1877. 

Nnmber  of  tiers  bnilt  ftt>ro 
July  24  to  November  10, 
1877. 

Average  width   of  tiers 
bnilt   from  Jnly  24  to 
November  10,  in  feet 

Average  tbioknesa  of  aame, 
in  feet. 

Nnmber   of    linear    feet 
placed  flrom  Jnly  24  to 
November  10. 

Nnmber  of  cords  of  wil- 
lows nsed  from  July  24 
to  November  10. 

P  o 

11 

21. 

ei.'a 

JQ  h* 

o&o 

??« 

>  oS 

< 

10-    25  above 

15 

10 

.130 

100 

70 

300 

200 

140 

70 

245 

40 
110 

250 
100 

2,120 
130 

2,625 
375 
180 

11 

8 

7 

5 

« 

5  +  loose 

willows. 

5 

5  +  willows 

7 

5+      lof 

willows. 

5 

4  +  1     of 

willows. 

4 

5 

4  and  5 

5 

5-6 

6 

7 

• 

+1-5 
+0.4 
-fO.3 
+1.1 

+2.0 
+0.7 

+1.0 

11 

0-    10  above 

U 

0-  330  below 

If 

330-  430  below 

!! 

430-  500  below 



500-  800  below 

1 

800-1, 000  below 

1, 000-1, 140  below 

1, 140-1, 210  below 

n 

*1 

20 

2 

140 

44 

+1. 2  I         1 
0.0  1          1 

1,210-^,  455  below 

1, 455-1, 405  below 

*1 

20 

2 

245 

76 

+6l3 

0.0 
+0.3 

+0.5 
0.0 
-0.2 
+1.0 
+0.4 

-as 

-0.5 

1 
1 

1, 495-1, 600  below 

1, 600-1. 850  below 

*1 

20 

2 

,       110 

34 

1 
1 

1. 850-1. 950  below 

1 

1, 950-4, 070  below 

»"'}, 

4. 070-4. 200  below 

4, 200-6, 825  below. .. . . . 

i> 

u 

6. 825-7. 200  below 

ti 

7. 200-7. 380  below 

1 

« 

*Tier  of  loose  willows. 


t  Some  of  this  lately  washed  off  the  Jetties. 


THE  WINGDAMS  OE  SPUES  OF  THE  JETTIES. 

Large  letters  indicate  wing-dams  starting  from  the  east  jetty  and 
small  letters  those  projecting  from  the  west  jetty.  \ 

There  are  now  33  spurs  projecting  from  the  jetties.  At  the  date  of 
my  last  report  there  were  29. 

Four,  then,  are  new  structures.  Five  of  the  older  ones  have  received 
additions  or  repairs,  and  24  remain  as  last  reported.  Of  the  5  that  have 
been  partially  renewed  or  repaired,  A  and  J  spring  from  the  east  jettj 
and  a,  ^,  and  hj  from  the  west  jetty. 

The  forty  linear  feet  nearest  the  jetty  of  the  top  tier  of  spur  A  wer^ 
destroyed  by  the  storms  of  September  20  and  October  I5  and  most  o^ 
the  stone  on  the  spur  was  forced  off  into  the  water.    This  has  not  be^^^ 
replaced.    A  second  or  lower  mattress- wall  has  been  added  to  this  sp 
since  July  24.     A  cross-section  through  this  spur,  on  sheet  No. 
together  with  data  contained  in  the  table  relating  to  wing-dams,  giv^ 
all  necessary  details  concerning  this  important  addition,  and  the  ta~ 
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gives  also  all  needed  information  concerning  other  spurs  not  given  in 
the  body  of  this  report. 

Spur  J  has  had  59  feet  of  its  outer  end  renewed,  and  it  has  also  been 
extended  81  feet  farther  into  the  river. 

The  top  pier  of  the  second  wall  of  spur  a  was  partially  broken  up  by 
the  two  storms  described  and  all  its  surface-stone  was  washed  away. 
Stone  has  since  been  placed  on  the  broken  mattresses.  Of  wing-dam  g 
52  feet  of  the  outer  end  were  undermined,  and  6  piles  were  carried 
away. 

The  inclined  mattress  has  swung  down-stream,  and  it  is  now  attached 
to  the  spur  at  one  end  only. 

Of  wing-dam  h,  40  feet  of  the  outer  end  were  undermined  and  5  piles 
were  carried  away.  The  corresponding  matjbress  was  nearly  lost.  It  is 
joined  to  ^he  wing-dam,  as  described  for  wingdam  //. 
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a 
o 

I 


A 
»A 


B 
b 
C 
e 
D 
d 


F 

/ 

G 

9 

•H 
h 
I 
% 

65, 25  A 
E.  jetty 
A  (i5.35{ 
W.jetty 

u 

i 

L 

I 

M 

m 

N 
n 
O 
o 

P 


Distauoe  from  East 
Poiot,  or  pile  1,  of 
point  on  main 
Jetty  whence  spar 
projects,  in  feeL 


11,770  East  Point 
11,770  East  Point 


7,440  pile  1 
7,440  pile  1 


11,550 
7,3S0 

ll.SOO 
6,900 

10,600 
6,300 

10,000 


East  Point 

piiel 

East  Point 


pilel 

Kast  Point 

pile  1 

East 


Point 


5,780  pUe  1 


9,410  East  Point 
5,400  pilel 


8,990  East  Point 
4,770  pilel 


8,000  East  Point 

4,065  pilel 

7.110  East  Point 
3,105  piiel 

6,525  East  Point 


9.475  pilel 

5,180  East  Point 


1,150 

4,520 

433 

3,800 


pilel 

East  Point. 


pile  1 

Bast  Point. 


above  pile  1 
East  Point. 


900 
3,500 
500  above  pile  1 


3,000  East  Point. 
980  above  pile  1 
2,600  East  Point. 
1  500  above  pile  1 
2,160  above  pile  1 


WING  DAMS  OS  SF 
A  tcibulated  statement  of  their  condiH&n  Nacemher  10,  mit 


b 

T3 


1 
1 

1 
1 

3 
3 
1 
1 
3 
3 
1 


3 
3 

3 

2 

2 
2 
2 
2 


2 
3 

2 
3 
2 
3 


3 

3 

3 
3 
3 
3 
1 


Lenjttta  from  piles  of 
main  jetty  to  outer 
end  of  spur  at  bot- 
tom tier,  in  feet. 


195  4-  30  feet  apron  ? 
200 J 

199+30  feet  apron  \ 
199  +  30  feet  apron  C 

About  150 

AboatlSO 

203  +  53  feet  apron. . 

905 

175 

140 

210  •+  54  feet  apron 

and  piles. 
197 


185. 
135. 

944. 

169. 

931. 
903. 
202. 
193. 

210. 

940. 
251. 

180. 
Id5. 
220. 
235. 


790  fh>m  shore 


220 

710  fh)m  shore 


187 

500  from  shore 

180 

440  from  shore 
326  from  shore 


Nomberofpilc 
in  spar. 


Piles  in  3  rows 


Piles  in  2  rows 


23. 
26. 


98. 
20(») 


20. 
16. 

25. 
20. 


31 

19 

25  in  2  rows... 
19 


27  in  3  rows . . . 

38  in  3  rows . . . 
27 


15  in  3  rows. 

16 

29  in  3  rows. 
20 


30 
20. 


16. 
40. 
24. 


§ 

M 

o 


o 

B 

a 

'A 


Ti 


5  and  7 


3. 
9. 


3. 
1. 
4. 
5. 


1. 

i 


3^  . 


160,160,7^1(1 

68,15a 
160,160,ia,lfl 
149,165, 67,  m 

168, 1S& 

i70,i70,iea,is 


162.171.73.... 
166,166 


180,160,91... 


30. 


234, 198,100..  • 

123 

177, 82, 164,  IW 

160,160,160,15 
184 


210. 


140. 
170*. 


326,300, 236, 9« 


1  2d  wall 
s  1st  wall. 

*  2d  wall. 

*  Destroved  previous  to  report  of  Maroh  16, 1877,  only  piles  remaining ;  no  repairs. 
'  Excluding;  apron  and  projecting  piles  from  consideration. 

*  Nothing  done  since  Moroh  16 ;  50  feet  only  of  outer  end  effective. 
'  Nothing  done  since  March  16 ;  only  piles  romain. 

'  Minus  54  feet  apron  and  piles,  i  e.,  they  are  not  considered. 

*  The  outer  56  feet  has  only  piles. 
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JETTIES. 

made  in  building  them  from  July  24  to  November  lO,  1877. 


1  mattreaaea. 

Length  of  inclined  mattreaaea, 
Jn  feet. 

Spur,  new  or  oil,  i.  «.,  built 
^         since  July  24  or  not. 

Number  of  linear  feet  horizon- 
tal mattreaaea  built  ainoe 
July  24. 

Number  of  linear  feet  inclined  | 
mattreaaea  built  aince  Jnly 
24. 

Total  number  of  linear  feet  ot 
mattreaaea  built  aince  July 
24. 

%a 

«  2 

•si 

1*1 

Clear    apace    be- 
tween two  oppo- 
aite  apura. 

Thickneaa  In  aaroe 
order,  in  feet. 

At  water-aurface,  in 
feet. 

a 

2 

a 

II 
ii 

1 

\.  23. 

2,2.2.24,2,3, 
9.2.2.2,.2 

Old 

lUO 

610 

40.30 

New 

Old 

788 



766 

677 

I,  42, 

I 

i5... 

2.  2.  2i  2, 2i 
2i.2i,2i.3... 

610 

610 

Old   

"      " 

Old 

Old 

2f,2i,2 

Old 

613 
613 

*613 

21.2* 

Old 

613 

■  •  •  • 



' 

2*, 2 J, 24  ... 

119 

Old 

Old.  ^oodcoii 

diUon. 
Old       

! 

•    •  V  •    •    ' 

•634 

i>634 

60  effective... 
None 

81  effective  .. 
132  effective, 

135 

1       i 

1 

Old    

'! 

About 

Old 

Old 

Old 

•  a  •  •   • 

...... 

642 
642 

620 
620 
592 
592 

606 

606 
612 

612 
625 
625 
590 

590 

570 

510 

610 
610 
640 
640 
800 

642 
642 

620 
620 
592 
592 

606 

606 
612 

612 
625 
625 
590 

500 

570 

570 

610 
610 
640 
640 
800 

730 

648 

u 

2.2,2 

u 

642 

620 

83(«) 

142 

Old 1 1 ! 

620 

W)  . 

34.24,24.24.. 
24.34,24.24.24 

2 

Old  ' ' i 

592 

ft),  15 
160. 

160 

Old ' ' 

592 

146 

New 

New 

80feetoId.l4C 
feet  new. 

New 

Old 

"1 

184       146       330 

lOTi 

'*550 

('•). 

2 

178 

210        17>^        388  ;     1f» 

»«550 

...... ........ 

220 

140 

140 
237 

16 

88 

569 

2 

97 

140         97 

569 

595 

(") 

2 

160 

About  40  ef- 
fective. 

None  of  much 
uae. 

100  outer  end 
effective. 

80  outer  end 
effect  i\'e. 

150 

New 

Old 

170       160       330 


112 

»«595 

590 



Old 

1 
1 

590 

Old 

Old 

1 

570 

L  .  .  .  . . 

570 

Old 

r 

610 

500 

Old 

610 

60 

Old 

....  .  ■ 

640 

None  of  use.. 

Old 

640 

12 

2,1.1.1 

Old 



800 

•  •  •  *  * 

)t  of  pilea  counted  in. 

>t  of  outer  end  has  undermined  and  broken  away  ainoe  July  24. 

)t  of  outer  end  has  undermined  and  broken  awav  since  Jnly  24. 

tier  variea  in  width ;  74  feet  ia  20  feet  wide,  80  feet  is  30  feet  wide,  and  30  feet  ot  outer  end  60 

I 

tier  variea  in  width ;  180  feet  Is  30  feet  wide,  and  30  feet  of  outer  end  is  60  feet  wide. 

•n  mattreaaea  included. 

tier  variea  in  width ;  140  feet  ia  30  feet  wide,  and  30  feet  of  outer  end  is  60  feet  wide. 

^t  apron  mattresses  included. 

explanation  of  classification  see  page  13,  seventh  Report. 
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Since  July  24,  aboat  1,800  cords  of  willows  have  been  used  at  Sootli 
Pass  and  about  3,000  cubic  yards  of  stone. 

A  portion  of  this  stone  has  been  temporarily  deposited  on  the  apper 
2,000  feet  of  the  east  jetty,  to  save  leaking  barges,  and  it  may  be  removed 
elsewhere  in  the  future. 

DREDGING  AT  SOUTH  PASS  TO  DECEMBER   15. 

Oil  the  24th  of  September  a  bucket-dredge,  belonging  to  Kimball  & 
Co.,  was  moved  down  from  the  head  of  the  pass,  where  it  had  lain  idle 
for  some  time,  and  since  that  date  it  has  been  used  to  deepen  the  chao 
nel  over  the  bar. 

The  weather  at  this  season  is  exceedingly  unpropitioas  for  such  work, 
with  a  dredging-machine,  and  in  consequence,  not  very  much  had  been 
gained,  until  lately.  For  a  time  the  violent  storms  effected  shoalisg, 
where  the  dredge  had  been  at  work,  and  it  is  quite  well  demonstrate 
that  an  ordinary  dredge  can  accomplish  little  on  the  bar  itself,  at  this 
season  of  the  year,  at  least. 

But  the  dredging-machine  has  been  quite  useful  within  the  pass  of 
late.  The  dredge  has  worked  about  40  days,  and  has  removed  about 
12,000  cubic  yards  from  the  bottom.  Some  of  this  has  been  dumped 
close  to  the  jetties,  between  the  wing-dams,  and  some  into  the  Ooif 
beyond  the  jetties,  in  deep  water. 

About  the  10th  of  August  the  working  force  was  greatly  reduced,  and 
since  then  the  number  of  employes  engaged  in  work  at  the  jetties  has 
been  sixty  pr  more,  exclusive  of  about  thirty  employed  on  the  new 
dredge-boat  G.  W.  li.  Bayley. 

THE  NEW  DREDGE. 

The  new  dredge-boat  G.  W.  R.  Bayley  arrived  at  Port  Eads  November 
15,  before  daylight.  It  was  built  not  only  to  have  a  more  powerful  and 
effective  dredge  for  the  work  in  view  than  any  of  the  more  common 
kinds  in  use,  but  it  is  anticipated  that  it  will  be  able  to  work  on  the  bar, 
some  of  the  time  at  least,  when  the  ordinary  dredging-machine  would  be 
forced  to  seek  shelter;  a  very  important  consideration,  when  it  is 
remembered  that  the  water  has  been,  at  times,  so  rough  that  no  hydro- 
graphic  work  could  be  done  for  a  survey  during  periods  of  from  two  to 
three  weeks.  The  following  is  a  description  of  the  boat  and  of  the  par- 
posed  modes  of  working  it,  gleaned  from  personal  inspections  and  from 
information  furuisheJ  by  others : 

This  is  an  iron  side-wheel  steamboat,  drawing  about  5  feet  with  her 
coal  on  board,  when  unladen  otherwise.  Its  length  on  deck  is  about  ISo 
feet,  with  an  after-deck  frame,  strongly  supported,  projecting  17  feet 
beyond  a  double  stern,  or  a  stern  in  two  parts,  each  division  being  about 
25  feet  long,  and  having  a  rudder  (while  another  rudder  is  at  the  bow). 
An  interval  or  recess,  4  feet  wide,  between  them,  receives  the  suction- 
pipe  and  allows  it  free  play  vertically.  Thus,  from  the  stem  to  the  after 
bulkhead  of  the  main  boat  where  the  suction-pipe  is  attached,  the 
length  on  deck  is  about  160  feet.  The  width  amidships  is  32  feet,  and 
the  depth  of  hold  10  feet.  The  entire  boat  is  iron  except  the  housing 
on  the  upper  deck,  the  wheel-houses,  and  a  few  light  details. 

The  plates  of  the  hull  are  three-eighths  of  an  inch  thick.  There  are 
two  fore-and-aft  and  six  cross  bulkheads,  including  tanks,  all  well 
braced  with  channel-iron  webs.  The  deck  is  of  iron  plates,  onefoartb 
inch  thick,  with  lapped  joints,  held  by  flush  rivets.     A  keelson,  3  fee^ 
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high,  and  doable  ander  the  tanks,  extends  125  feet  from  the  stem  and 
to  the  rear.  Two  cross  and  two  longitudinal  keelsons  or  girders  sup- 
port the  pumps  and  pumping-engines. 

To  uphold  the  weight  of  the  wheel-shafts  and  their  accessories,  two 
large  iron  gallowd-frames  are  braced  to  the  side  of  the  hull.  The  wheel- 
houses  are  of  wood,  the  wheels  having  a  diameter  of  28  feet.  The  boil- 
ers are  four  in  number,  of  steel,  forming  two  batteries,  which  are  placed 
under  the  main  deck.  They  rest  on  well-riveted  girders.  Each  boiler 
is  26  feet  long,  with  a  diameter  of  42  inches,  and  has  four  flues,  two  9 
and  two  13  inches  in  diameter;  allowable  pressure,  159  pounds.  Two 
high-pressure  engines,  having  cylinders  21  inches  in  diameter,  with  a 
stroke  of  7  feet,  supply  power  for  the  side-wheels,  and  a  doctor  beneath 
the  deck  supplies  the  boilers  with  water.  Besides  these,  there  are  seven 
engines  for  hoisting  purposes,  an  hydraulic  steam-ram,  a  Cameron  pump- 
ing-engine,  which  supplies  water  for  flushing  the  tanks,  &c. ;  and,  lastly, 
supported  on  iron  frames  well  secured  to  the  girders,  are  a  pair  of  oscil- 
lating engines,  the  cylinders  of  each  having  a  diameter  of  20  inches, 
with  a  20inch  stroke.  The  anticipated  pressure  on  the  piston-heads  is 
125  pounds  per  square  inch. 

Forward  from  the  wheel-houses  are  four  iron  tanks,  each  15  feet  by  19 
feet  in  plan,  for  7  feet  below  their  separating  walls,  having  hoppers  of 
an  inverted  pyramidal  shape,  thence  to  their  bottoms,  7^  feet  lower. 
These  have  each  a  valve-door,  4  feet  in  diameter,  opening  outward  or 
downward,  and  upheld  by  an  hydraulic  jack  supported  by  timbers  on 
a  level  with  the  upper  edges  of  the  tanks  about  5  feet  above  the  tops  of 
the  division  partitions.  Power  is  supplied  to  these  jacks,  through  pipes, 
by  the  steam-ram  before  mentioned,  by  merely  opening  the  proper  valve, 
the  steam-power  being  coostantly  on  duty  at  the  piston -head  of  the  ram, 
far  astern. 

These  four  tanks,  laden  to  their  party-walls,  contain  about  433  cubic 
yards.  If  filled  two  feet  higher,  until  the  overflow  on  each  side  is 
reached,  they  hold  512  cubic  yards.  This  latter  lading  would  cause  the 
l>oat  to  draw  about  9^  feet,  and  settle  her  nearly  to  her  guards,  so  that 
calm  water  will  be  needed  for  this  practice. 

A  wooden  horizontal  waterway,  with  trap-doors  for  each  tank,  leads 
over  the  tanks  and  connects  at  its  rear  end  with  an  inclined  waterway, 
vhich  in  turn  is  joined  by  a  cylindrical  pipe  24  inches  in  diameter  about 
20  feet  forward  of  the  pump.  This  is  connected,  in  actual  operation, 
with  a  24-inch  pipe  which  flares  out  to  30  inches  in  diameter  where  it 
-  joins  the  pump,  9  feet  below  the  horizontal  wooden  trough. 

This  description  applies  when  the  pump  is  filling  the  tanks.    But  the 

discharge  may  be  made  overboard  on  either  side  of  the  boat.    And  in 

^^'s  case  a  pipe  75  feet  long  or  less,  as  is  needed,  is  carried  out  directly 

^i  right  angles  from  the  boat,  amidships  nearly,  and  is  supported  by  a 

uerrick.    Then  the  vertical  height  of  the  discharge,  above  the  exit  from 

^^6  pamp,  is  about  4  feet  less,  or  5  feet.    The  pipe  leading  from  the 

^^Hip  is,  in  these  cases,  turned  to  the  port  or  starboard  at  its  outer  end, 

^^^^  its  length  is  so  adjusted  that  its24inchesextremity  joins  either  the 

.°Pp«r  and  middle  discharge-pipe  leading  to  the  tanks,  or  either  of  the 

^^^r  two  leading  outside. 

-'^lie  pump  is  centrifugal  in  action,  of  the  Andrews  patent.  The  diam- 
r^xr  of  the  fan-wheel  is  6  feet,  and  its  depth  in  the  direction  of  its  axis 
U^  feet  3  inches,  and  about  one  hundred  revolutions  per  minute  have 
^^ti  attained,  while  the  machinery  is  new.  Leading  astern  from  the 
^^t^rauce  to  the  cylinder  of  the  pump,  the  suction-pipe  connects  with  a 
^^^e  iron  casting  (irmly  attached  to  the  stern,  between  the  two  wings 
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of  tbe  boat,  before  described.  On  tbis  castin^i^  is  the  curved  snrfaee 
which  forms  one-balf  the  joint  which  allows  vertical  motion  to  tbe  dis 
charge-pipe.  A  second  casting  having  at  its  forward  end  sk  female  cnis^ 
corresponding  to  that  on  tbe  fixed  casting,  and  on  its  after  end  the  male 
curve  forming  half  of  the  joint  which  gives  horizontal  motion,  is  firmly 
connected  to  trunnionson  the  vertical  sides  of  the  fixed  castings  by  stir- 
rup-straps. At  the  after  end  of  the  second  casting  the  joint  giving  hor- 
izontal motion  is  completed,  and  the  suction-pipe  is  then  attached  eo 
that  a  horizontal  motion  of  about  30  degrees  on  each  side  of  the  axial 
position  is  attainable,  when  tbe  suction-pipe  is  depressed  at  work.  A 
vertical  section  parallel  to  the  axis  of  the  first  joint,  and  a  horizontal 
section  parallel  to  tbe  axis  of  tbe  second  is  nearly  semicircular,  while 
sections  at  right  angles  wonld  be  rectangular.  The  suction -pipe  is  2^r 
inches  in  diameter.  Its  length  is  calculated  so  that  it  shall  make  as 
angle  of  about  35  degrees  with  a  horizontal  bottom,  when  working  io 
2d  feet  of  water.  Tbe  end  of  the  suction-pipe  terminates  in  and  forms 
the  upper  half  of  the  drag,  which  is  composed  of  two  main  partSf 
hinged  together,  so  that  the  upper  or  outer  part,  when  dredging,  shuts 
over  the  other,  moving  vertically  with  the  end  of  the  snction-pipe,  in- 
creasing the  width  of  tbe  aperture  through  which  the  sand  passes,  as 
tbe  steel  scraper,  which  is  on  the  movable  part,  moves  downward.  The 
drag  flares  out  horizontally,  so  that  tbe  scraping-edge  is  4  feet  long* 
while  tbe  square  box  adjoining  the  inner  or  circular  end  is  27  inches  on 
a  side.  In  passing  up  from  the  cutting  edge  to  the  pump  the  dredged 
material  goes  through  a  curved  chamber,  which  is  a  prolongatioD  of 
tbe  suction-pipe,  but  having  a  very  different  shape,  with  the  same 
area  of  cross-section.  This  chamber  turns  through  about  one-half  of 
a  circumference.  Five  ribs  on  the  under  joint  or  half  of  the  drag,  sxt 
partly  buried  in  the  bottom  as  the  drag  is  moved  along,  and  small  plows 
may  be  used  on  them,  and  water  forced  by  the  Cameron  pump  throagh 
a  pipe  leading  over  the  suction-pipe  and  down  through  a  six  inch  hole 
on  each  of  the  vertical  sides  of  the  drag,  may  be  led  thence,  throngb 
pipes,  between  these  ribs,  so  as  to  form  jets,  which  may  assist  the  action 
of  the  scraper  by  loosening  the  material  of  the  bottom.  The  aperture 
before  the  cutting-edge  may  be  closed  or  opened  by  an  hydraulic  jack 
placed  on  the  suction-pipe,  and  operated  by  the  steam-ram.  As  the 
plunger  of  the  jack  moves  to  do  this  work  a  smaller  mate  connected  with 
it  moves  a  liquid  in  a  gauge  on  deck  by  means  of  an  intervening  small 
pipe,  so  that  an  observer  may  know  bow  large  the  aperture  is. 

The  drag  terminates  at  eilber  flank  on  Its  upper  side  in  two  ears, 
which  are  open  above  so  that  water  may  pass  freely  into  a  nearly  cylin- 
drical space  which  would  otherwise  be  an  air-chamber.  Once  here  it  is 
drawn  beneath  an  iron  plate,  above  tbe  sand-scraper,  so  as  to  mix  with 
tbe  sand  and  aid  in  giving  it  free  passage  up  the  suction-pipe  to  tbe 
pump. 

This  plate  is  adjustable  by  two  set  screws,  and  it  is  placed  so  that  the 
water-aperture  increases  as  the  sand-entrance  contracts,  and  tice  verm. 
The  minimum  limit  to  tbe  width  of  the  aperture  is  1  inch,  and  the  maxi- 
mum limit  12  inches,  and  the  length  (across)  is  4  feet  for  each.  When 
the  sand-aperture  is  4  inches  wide  the  water  entrance  is  12  inches,  and 
the  reverse  holds  true.  The  suction-pipe  is  attached  by  chains  to  a  gin, 
and  it  is  raised  or  lowered  by  the  power  of  an  engine  placed  on  deck, 
abaft  tbe  after  bulkhead,  i^v  the  purpose.  A  machine,  s«)  Ciirefully  and 
elaborately  conceived  and  so  thoroughly  constructed,  must  needs  iiisnre 
at  least  some  fair  measure  of  success,  provided  the  scraper  can  be  made 
to  perform  the  part  assigned  to  ir.    The  attainment  of  this  end  iiece^* 
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sarily  iDvolves  repeated  trials  and  changes  of  detail,  and  unless  a  happy 
expedient  giving  the  desired  economy  is  accidentiilly  obtained  at  first 
considerable  time  may  be  required  for  experimenting.  To  be  prepared 
for  sach  a  contingency,  a  second  end  to  the  snction-pipe  was  brought  from 
Pittsburgh,  where  the  boat  was  made.  This  is  intended  to  be  pushed 
instead  of  being  dragged. 

An  iron  cylindrical  roller  some  7  feet  in  diameter,  mostly  open  at  the 
sides,  will  rotate  about  its  axis,  around  which  is  built,  inside,  a  small 
air-tight  drum,  serving  to  diminish  the  specific  gravity  ot  the  whole 
device. 

The  frame  which  carries  the  cutting-edge  partly  closes  the  sides  of  the 
cylinder,  and  this  does  not  rotate. 

A  second  part  joins  the  first  part,  behind  the  cutting-edge,  by  one  bolt 
on  each  side,  so  that  a  motion  on  these  bolts  as  an  axis  is  easy.  Where 
tbe  junction  is  made,  the  chamber  up  which  the  sediment  is  to  be  drawn 
is  flat  and  wide.  But  at  the  other  extremity  the  second  part  becomes 
cylindrical. 

Herejnnction  is  made  with  a  third  part  by  a  sliding  cylinder,  one  joint 
telescoping  on  the  other. 

A  chamber  in  the  third  part  is  surmounted  by  four  iron  pulleys,  so 
arranged  that  timbers  on  each  side  passing  under  one  pulley  and  over 
another  shall  serve  to  transmit  the  power  of  an  hydraulic  jack,  in  order 
to  give  the  telescoping-motion  which  will  lengthen  or  shorten  the  whole 
apparatus.  It  should  be  mentioned  that  inside  the  guards  is  an  iron 
bulwark,  everywhere  5  feet  high  at  least,  surrounding  the  main  part  of 
the  boat.  The  doors  in  this  wall  are  made  to  close  water-tight,  and  thus 
the  boat  is  quite  well  guarded  from  danger  arising  from  shipping  seas 
while  at  work. 

As  the  boat  has  two  rudders  at  one  end,  and  one  at  the  bow,  it  is  in- 
tended that  it  shall  not  be  turned  about  while  at  work,  but,  after  empty- 
ing her  tanks  in  deep  water,  that  she  will  back  up  to  a  new  position  and 
commence  dredging  anew.  The  tanks  have  been  filled  with  water  in  six: 
minutes. 

If  20  per  cent,  of  sediment  can  be  pumped  up  and  fifteen  trips  per  day 
accomplished,  1,300  cubic  yards  of  the  bottom  may  be  removed  in  ten- 
hours. 

With  12^  per  cent,  of  sediment  and  thirty  trips  each  day,  about  1,600 
cubic  yards  may  be  removed  from  the  channel.  This  percentage  and  a 
greater  number  of  trips  have  been  attained  in  working  on  tbe  crest  of 
the  bar,  making  short  trips;  but,  as  the  tanks  were  not  all  filled,  often 
tbe  aggregate  gain  was  considerably  less  than  this  for  ten  hours. 

Since  the  above  description  was  written  some  changes  of  detail  have 
been  made  in  the  scraper.  The  motion  of  tbe  two  parts  about  a  com- 
mon hinge  has  been  temporarily  discarded,  and  other  slight  changes 
have  been  made.  But  as  the  boat  will  probably  undergo  still  other 
alterations  in  detail,  it  is  unnecessary  for  the  present  to  enlarge  its 
description. 

The  30th  of  November,  I  took  seven  samples  of  tbe  water,  charged  with 
sediment,  from  tbe  mouth  of  the  discbarge  conduit  of  the  boat,  where  the 
water  is  always  agitated  very  violently.  Tbe  samples  were  taken  in  this 
case  at  tbe  stages  of  seven  successive  trips  when  an  average  turbidity 
was  apparent,  as  well  as  could  be  judged ;  935  grammes  of  water  and 
Sediment  contained  86.222  grammes  of  dried  sediment,  about  nine-tenths 
being  sand  and  tbe  rest  of  a  clayey  nature.  Tbis  test  shows  a  percent- 
age of  se<liment  to  water  charged  with  sediment  of  9.3. 

When  this  water  was  first  taken  up  it  seemed  to  contain  a  large  amount 
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of  mad.  The  tlaid  mass  was  of  a  chocolate  color,  bat  after  the  water 
had  been  filtered  and  the  sediment  dried,  it  became  apparent  that  about 
nine-tenths  of  the  solid  matter  was  fine  sand,  somewhat  dark  in  color  in 
the  mass.  This  kind  of  sand,  having  dark-colored  clay  mixed  with  it  in 
proportions  varying  from  5  to  20  per  cent.,  has  been  mistaken  for  mad, 
as  it  is  taken  from  the  river  in  saspension  in  the  water.  It  setUes  mach 
more  slowly  than  sand  is  nsaally  precipitated. 

Water  in  saspension  in  the  sample  jars  of  the  later  part  of  July,  1S77, 
seemed,  in  this  manner,  to  be  mud  nearly  free  from  sand,  and  it  waa  so 
reported  by  me.  Bat  a  carefnl  microscopic  examination  of  the  dried 
residnum,  left  after  filtering,  showed  that  finely  comminuted  sand  cod- 
stitated  by  far  the  larger  proportion  in  many  samples. 

It  is  difficult  to  judge  accurately  of  the  proper  specific  gra\ity  of  this 
matter  as  it  lies  on  the  bottom. 

If  it  is  assumed  to  have  the  average  specific  gravity  of  the  river  sedi- 
ment 1.89,  the  volume  of  the  bottom  removed  is  4.97  cubic  yards  for  each 
100  cubic  yards  of  sediment-charged  water  in  the  tanks.  Allowing  45 
trips  in  this  day's  work,  with  an  average  of  3  tanks  per  trip,  the  same 
proportion  throughout  10  hoars'  work  would  result  in  removing  abont 
720  cubic  yards  from  the  bottom. 

December  7, 1877,  8  samples  from  4  trips  gave  13  per  oent.  of  sand  by 
weight.  Assuming  the  specific  gravity  of  the  sand  in  the  bottom  to  be 
1.8,  the  volume  removed  in  10  hours'  work  on  the  basis  above  given, 
would  be  974  cubic  yards. 

The  same  day  24  samples  fh)m  10  trips  yielded  12.3  per  cent,  of  sand 
by  weight.    A  day's  work  with  this  percentage  would  aggregate  aboot 
1,000  cubic  yards.    December  9,  about  20  samples  were  taken  during  8 
trips,  at  regular  intervals.    9.87  per  cent,  by  weight  of  sand  resulted.    A 
day's  work  corresponding  to  this  would  be  80L  cubic  yards.    December 
12,  about  15  samples  taken  from  3  trips  were  preserved.    Mud  was 
thrown  into  the  tanks,  a  part  of  the  time,  so  thick  that  it  tasked  to  the 
utmost  the  power  of  the  pump  to  keep  the  mass  in  motion.     At  tbeee 
times  the  mud  was  of  about  the  consistency  of  thin  mortar,  but,  after 
drying,  this  proved  to  be  almost  entirely  a  very  fine  sand,  the  grains 
showing  rounded  corners  and  edges  under  the  microscope.    Four  samples 
were  taken  of  this  sort,  and  11  at  other  stages  of  the  trip.    I'he  percent- 
age of  dried  sediment  to  the  whole  mass,  by  weight,  was  39.02.    Assum- 
ing this  material  to  have  a  specific  gravity  of  1.89  when  compact  on  the 
bottom,  a  day's  work  at  the  same  rate  would  accomplish  the  removal  of 
about  3,000  cubic  yards.    The  average  removal  from  the  bottom  of  1,200 
cubic  yards  per  day  is  not  too  much  to  anticipate  as  a  full  daj's  worir, 
when  experience  has  demonstrated  the  best  manner  of  working  the 
dredge. 

When  the  new  dredge  began  its  experimental  work  the  interruptioD 
to  the  22  feet  channel,  i.  0.,  from  22  feet  inside  on  the  bar  to  22  feet  oat- 
side,  was  50  feet  only.  At  that  time  and  since  the  old  dredging-macbine 
could  have  worked  very  little  on  the  bar.  Some  of  the  effects  of  the 
work  of  the  Bayley  are  shown  by  reference  to  the  report  of  the  monthly 
bar  survey,  dated  December  1, 1877.  A  22  feet  trench  extended  through 
to  deep  water.  This  was  twenty-one  days  after  the  arrival  of  the  Bay- 
ley;  but  it  had  then  worked  only  five  days,  under  the  disadvantages  of 
new  and  nearly  untried  machinery  and  devices. 

THB  PRESENT  SUEVBY. 

The  field-work  of  the  present  survey,  at  the  lower  end  of  the  jetties 
and  beyond,  has  been  de\^^;feA  b^  various  causes.    The  channel  showed 
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sufficient  progressive  improvement  while  the  river  was  quite  low,  to 
warrant  the  belief  that  the  new  dredge,  Bayley,  would  be  able  to 
deepen  and  widen  it  shortly  after  beginning  work,  assuming  that 
experimental  tests  had  resulted  in  the  ascertainment  of  permanent 
methods  of  adjustment  and  use  of  various  details,  especially  of  the 
scraping-device. 

But  low  water  in  the  Ohio  River  not  only  detained  the  boat  at  Pitts- 
burgh long  after  it  was  desired  to  move  it  to  Port  Eads,  but  the  ground- 
ing of  the  boat  prevented  the  needed  trials  and  tests  from  being  made 
before  it  reached  Port  Eads.  Consequently,  the  earlier  dredging-work 
here  was  done  under  circumstances  quite  unfavorable  to  rapid  progress. 
A  considerable  part  of  the  Bayley's  machinery  was  brought  to  Port 
Bads  on  barges,  and  the  proper  placing  of  this,  together  with  certain 
finishing  work,  consumed  considerable  time.  A  rise  in  the  river  also 
acted  unfavorably. 

Nevertheless,  it  was  thought  best  to  occupy  the  time  with  office- work 
conoecte<l  with  the  survey,  meanwhile  awaiting  the  action  of  the  dredge 
and  of  the  river  a  reasonable  period,  before  proceeding  to  finish  the 
field-work,  in  order  to  avoid  an  unnecessary  intermediate  survey,  which 
would  necessarily  be  brief  and  unsatisfactory  in  connection  with  an 
event  so  important  as  the  attainment  of  a  channel  22  feet  deep  and  200 
feet  wide,  and  the  payment  of  the  second  installment  of  half  a  million 
of  dollars  due  from  the  United  States  on  the  procurement  of  that 
channel. 

Elsewhere  I  have  given  an  approximate  account  of  the  work  accom- 
plished on  certain  days  by  the  dredge,  in  terms  of  cubic  yards  removed 
from  the  bottom. 

When  the  channel  had  become  so  nearly  of  the  depth  and  width  re- 
quired for  the  second  payment  that  only  about  300  feet  in  length  needed 
widening  by  a  mean  amount  of  less  than  30  feet,  I  made  nearly  daily 
reconnaissances  of  the  critical  portion  of  the  channel. 

On  the  14th  of  December  I  sounded  finally  the  lower  1,270  feet  of  the 
channel,  and  a  portion  of  the  area  beyond  the  ends  of  the  jetties,  and, 
OQ  the  15th  of  December,  I  completed  the  survey  of  the  channel  by 
Bounding  1,200  feet  in  length,  overlapping  by  that  length  work  done 
on  December  7 ;  and  I  also  sounded  again  over  the  narrowest  cross- 
section  at  the  ends  of  the  jetties. 

A  careful  watch  has  been  kept  throughout,  over  all  localities  where  a 
narrowing  of  width  cx>uld  affect  the  question  of  attainment  of  a  22-feet 
channel  200  feet  wide. 

The  soundings  of  the  14th  and  15th  of  December,  when  plotted, 
showed  that  the  required  channel  had  been  obtained,  and  accordingly  1 
addressed  a  letter  to  the  honorable  the  Secretary  of  War  and  to  Mr. 
£ads,  the  latter  including  a  duplicate  of  the  former. 
A  copy  of  the  former  is  given  below : 

IlNrrKi)  States  Engineer  Office, 
Port  EadSf  South  Paaa^  La.y  December  17,  1877. 

Sir:  I  bave  the  honor,  in  compliance  with  the  act  of  Congress  approved  March  3, 
^^5,  entitled  '*An  act  making  appropriations  for  the  repair,  preservation,  and  comple- 
tion of  certain  public  works  on  rivers  and  harbors,  and  for  other  purposes/'  to  report, 
]^  confirmation  of  my  telegram  of  yesterday,  that  **  yesterday,  December  15,  a  channel 
^.f<eel  deep  tbronghont  a  width  of  more  than  200  feet,  at  its  narrowest  point,  was  ob- 
tained from  deeper  water  in  South  Pass,  near  the  head  of  the  passes,  through  the  jet- 
tied  prolon^tion  of  South  Pass,  to  deeper  water  in  the  Gulf  of  Mexico." 
I^We  also  furnished  Mr.  Eads,  with  a  duplicate  of  this  letter. 
Not  over  one  day's  field-work  will  be  required  to  complete  the  pendluf;  survey,  and 
^^afew  days'  office- work  following  the  taking  of  soundings  in  the  Gulft  noac  tVi^ 
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ends  of  tbe  jetties,  certified  charts  with  others  will  be  forwarded  to  the  honoraUe  Sec- 
retary of  War  and  to  Mr.  Eads,  and  at  that  timei  or  soon  after,  a  report  to  acoompanj 
the  charts  will  be  mailed  to  both  addresses. 

1  ceitify  that  the  facts  above  stated  as  to  widths  and  depths  of  channel  are  ooned 
and  in  conformity  with  the  results  of  my  latest  surveys. 

Very  respectfolly,  your  obedient  servant,  ' 

M.  R.  BRO\\T*. 
Captain  of  EngineerSf  U,  8,  A. 
Hon.  Geo.  W.  McCrarv, 

Secretary  of  War,  Wa»hingion,  D.  C. 


In  obtainiDg  the  channel  22  feet  deep  for  a  width  of  200  feet, 
dredge  Bayley  has  worked  about  20  days  of  10  hoars  each  and  tb( 
dredging  machine  about  twice  that  number. 

At  800  hundred  cubic  yards  per  day  the  Bayley  has  removed  abooi 
16,000  cubic  yards  rom  the  bottom.  Allowing  300  yards  per  day's  woii 
of  the  dredging-machine,  the  40  days'  work  result  in  the  removal  of  12,00il 
cubic  yards.  In  all,  about  28,000  cubic  yards  of  the  bottom  have  been 
removed  since  late  in  October. 

Inasmuch  as  this  amount  is  greatly  in  excess  of  that  reqaired  to  ob- 
tain a  channel  22  feet  deep  and  200  feet  wide  in  the  early  days  of  No- 
vember, it  is  plain  that  the  river  has  been  working  against  the  dredges, 
although  some  of  the  dredged  material  has  come  from  the  jetty  sides  of 
tht*  22  feet  contour. 

In  the  following  table,  the  depth  of  water  available  for  navigatioi 
through  each  section  of  2,000  feet  of  the  channel  below  EastPoioti^ 
given  for  various  dates,  including  those  of  the  latest  surveys : 


Table  of  armlable  depths. 


Data. 


Jnne,  1R75 

May,  1870 

Auk  out,  1870 

November,  1876 

l&HTch  16.  1877 

April  ;!.  lj'77    

Ap  11  a-2.  1877 

May  10,  l«77 

Mi;ya4.  1877 

Jun««H,  1877 

July  3   1877 

July  7,  1877 

July  8,  I8n 

Julyi8,  1877 

AiiKUwl  :iO,  1877 

SrptHiiib*-r  -28,  1877 
Oc  uber>25,  1877  ... 
October  31,  1877  ... 
NuvemlM^r  3,  1877  .. 
Novenibur  13,  1877. 
Dtx'e  iib-r  1,  1877  .. 
D  o  ujbHr  7. 1877  .. 
Deoembt-r  14, 1877. . 


Distances,  in  feet,  fkttm  East  Point 


0-3,000 


22.5 
93.3 
23.5 
22.0 
24.1 


24.9 


26.3 


2,000-4,000. 


18.7 
20.3 
19.6 
20.3 
21.1 


21.0 


24.4 


4,000-6,000. 


16.7 
22.0 
21.0 
21.1 
23.2 


26.0 


2a.'' 


6,000-8,000. 


10.2 
21.0 
23.5 
21.2 
22.0 


22.1 


23.8 


24.2 


8,000-10,000 


9.7 
17.1 
23.0 
21.1 
21.2 


2L4 


23.5 


23.0 


l()t0OHi,» 


IM 
ft) 

115 

m 


fr 


ft3 

a* 


Oy  sheets  Nos.  1  and  2,  in  addition  to  the  hydrography  of  South  P^S" 


near  to  and  between  the  jetties  and  l>eyond  them,  the  references 


of  tbe 


mean  upper  surface  ot  the  jetties,  iucluding  the  st«tne  superposed  on /J^  „ 
are  given,  tbe  standard  plane  being  the  Hccepted  "average  fl<^^l   jj. 

Ill  the  present  survey  especial  (rare  Las  been  taken  to  extend  tbe 
ve.sti;;ation  to  some  distance  on  either  side  of  the  jetties'  ends  a"" 
the  shoal  areas  behinil  the  jetties  as  far  up  as  a  boat  can  be  tioateu* 


\h. 


h 


k 
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^o  sarvey  since  that  of  Aagast,  1876,  is  snifieiently  detailed  as  to 
)th8  near  to  and  behind  the  jetties  to  serve  as  a  standard  with  which 
sompare  the  present  chart;  and  no  survey  gives  many  details  as  to 
>th8  behind  the  east  jetty  and  considerably  distant  from  it.  By  com- 
ing a  comparison  of  the  present  survey  and  that  of  August,  1876^ 
h  knowledge  as  to  changes  patent  to  all  who  have  been  constantly 
often  at  Port  Eads  since  tbe  works  were  first  sufficiently  far  advanced 
train  and  concentrate  the  flow  of  water  in  the  pass,  the  following 
>ears : 

^t  the  first,  the  water  behind  the  east  jetty,  extending  about  a 
irter  of  a  mile  from  it  at  least,  showed  a  tendency  to  become  slowly 
»aler. 

5at  comparing  the  present  survey  with  that  of  August,  1876,  it  ap- 
irs  that  the  water  near  to  the  lower  7,770  feet  ot  the  end  of  the  east 
ty  has  deepened  somewhat,  as  follows:  For  a  width  of  600  feet  to  the 
itwardof  the  east  jetty  several  consecutivesectiouSfbeginningat  11,770 
t  from  East  Point,  have  deepened  an  average  amount  indicated  by  the 
lowing  numbers :  from  11,000  to  11,770  feet  from  East  Point,  4.01  feet ; 
m  10,000  to  11,000  feet,  1.45  feet;  from  9,000  to  10,000 feet,  0.69  foot. 
for  a  width  of  300  feet  from  the  east  jetty,  several  consecutive  seo- 
as  have  deepened,  as  follows : 

Feet. 

»m  8,000  to  9,000  feet  from  East  Point ^ 0.47 

•m  7.000  to  8,000  feet  from  East  Point 1.15 

mi  6,000  to  7,000  feet  from  East  Point 1.49 

»in  5,000  to  6,000  feet  from  East  Point 1. 16 

Mu  4,000  to  5,000  feet  from  East  Point 0.95 

Above  a  point  4,000  feet  from  East  Point  shoaling  has  apparently 
eu  uninterrupted,  and  where  formerly  water  flowed  freely  at  low  tide, 
"aiik  growth  of  cane  and  grass  is  now  found  on  land  as  high,  in  some 
9es,  probably,  as  most  of  it  bordering  the  pass  near  Port  Eads. 
it  is  the  general  judgment,  also,  that  for  the  greater  part  of  the  length 
the  east  jetty  the  water  at  a  distance  of  1,000  or  2,000  feet  from  the 
ttresswall  has  been  getting  shoaler  with  the  lapse  ot  time,  as  is  evi- 
icedby  the  increasing  amount  of  land,  and  even  of  gras^,  thought  to 
visible  at  low  stages  of  the  tide  and  river.    But  no  surveys  are  suffi- 
itly  detailed  to  show  this,  and  the  labor  involved  in  making  the 
t^ssary  soundings  and  leveling  is  too  great  to  warrant  the  work. 
iiice  the  jetties  have  been  raised  above  average  flood-tide,  tbe  slope 
be  pass,  at  low  tide  of  a  high  stage  of  the  river,  has  been  known  to 
>lve  a  fall  of  1.1  feet  in  about  3  miles. 
t  high  tide  of  high  river  a  fall  of  .40  foot  has  existed. 
be  water  rushing  over  and  through  the  east  jetty  seems  to  have  car- 
away the  mud  near  the  jetty,  formerly  overlying  the  sand  here. 
nt  behind  the  west  jetty  shoaling  has  been  progressive  and  constant. 
-e  May,  1875,  the  greatest  average  fill,  12.3  feet,  has  occurred  at  the 
^*r  end  of  the  jetty,  over  an  area  of  800  feet  lengthwise  of  the  jetty 
^  ^00  feet  transversely. 

bcnce  to  the  lower  end  of  the  jetties  the  shoaling  gradually  dimin- 
^*  nntil  over  an  area  parallel  lengthwise  of  the  last  1,000  feet  of  the 
^^  jetty  and  500  feet  wide  the  fill  averages  1  foot. 
^Ks  shoaling  is  due  to  deposits  of  tine  sand  mostly  ;  elay  is  intermixed 
b  it  in  sufiicient  proportion  to  give  water  overcharged  with  it  a  muddy 
^arance. 

^  comparison  of  the  positions  of  the  middle  portion,  1,050  feet,  of  the 
^0,  and  40  feet  curves,  December  15  and  June  22, 1877,  respectively^ 
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by  measuring  ordi  nates  50  feet  apart,  as  described  in  another  page  of 
this  report,  shows  that  between  these  two  dates  this  portion  of  the  20 
feet  curve  receded  231  feet,  the  corresponding  part  of  the  30  feet  curre 
receded  76  feet,  and  the  same  portion  of  the  40  feet  curve  receded  343 
feet. 

If  3,350  feet  of  these  curves,  symmetrically  disposed  with  reference  to 
the  middle  1,050  feet,  and  including  these  middle  portioDS,  are  considered, 
we  find  that  the  20  feet  curve  has  receded  75  feet,  the  30  feet  curve  131 
feet,  and  the  40  feet  curve  315  feet. 

If  a  comparison  of  the  present  chart  with  the  chart  of  the  survey  of 
July  28, 1877,  is  made  by  the  same  method,  there  results  a  recession  of 
518  feet  for  the  middle  1,050  feet  of  the  20  feet  curve  and  a  recession  of 
134  feet  for  the  middle  1,050  feet  of  the  30  feet  curve. 

These  numbers  indicate  a  general  recession  of  the  three  curves  so 
great  in  amount,  that  the  measurements  and  computations  have  be«i 
repeated  several  times  in  order  to  detect  possible  errors,  but  a  constant 
agreement  of  results  within  a  very  few  feet  is  an  assurance  of  their 
accuracy. 

In  measuring  ordinates  of  the  30  feet  curve  of  December,  two  isolated 
closed  curves  to  the  east  of  the  prolongations  of  the  jetties  were  coo- 
sidered  as  parts  of  the  main  curve,  as  they  formed  parts  of  the  main 
curve  on  the  June  chart. 

On  the  December  chart  the  large  area  nearly  inclosed  by  a  portico  of 
the  40  feet  curve,  partly  included  between  the  prolongations  of  the  jet- 
ties and  partly  to  the  west  of  these  prolongations,  is  considered  in  meaf 
uring  ordinates.  For  this  40  feet  line  is  probably  connected  with  the 
main  curve  far  to  the  westward,  and  a  fair  comparison  requires  its  io 
elusion  in  any  case. 

As  stated  elsewhere,  each  elementary  ordinate  accepted  is  the  sam  of 
those  portions  of  the  ordinate  in  question  which  traverse  depths  less 
than  that  which  designates  the  curve.  So  that  all  shoaling  and  all  scoor 
which  affect  either  of  the  main  curves  involved  in  the  comparison  is 
considered  in  the  result.  But  inclosed  curves,  which  have  not  formed 
parts  of  the  main  curves  within  the  period  covered  by  the  compari^o, 
are  neglected. 

The  cases  where  inclosed  curves  are  considered  are  specially  noted  io 
each  instance. 

BAYOU  GRANDE. 

The  best  attainah>le  data  with  reference  to  the  proportionate  amoonts 
ot  water  discharged  by  Lower  South  Pass  and  Grand  Bayou  in  1875  is 
to  be  gathered  from  the  results  of  the  ofiQcial  survey  of  each  by  a  Coa«t 
Survey  party,  working  under  orders  to  execute  a  section  of  the  act  of 
March  3, 1875,  granting  the  concession  to  Mr.  Eads  and  associates. 

The  bayou  was  said  to  discharge  then  about  27  per  cent,  of  the 
volume  of  South  Pass  above  it. 

The  dam  built  in  Grand  Bayou  by  the  jetty  company  in  1876  is  located 
about  4,200  feet  below  the  junction  of  the  pass  and  the  bayou.  In  1^'^ 
a  dam  at  the  junction  of  the  two  streams  was  commenced,  but  difficulties 
caused  by  eddies  and  the  swift  current  and  by  drift-wood,  caused  tii<^ 
upper  location  to  be  discarded,  except  that  a  slight  wing  was  built  frpi" 
the  west  shore  of  South  Pass,  at  the  head  of  the  bayou,  to  catch  dri/l* 

It  is  understood  that  the  intention  to  build  a  dam  at  the  upper  Iocs 
tion  was  not  permanently  and  definitely  abandoned,  but  in  any  case » 
lower  dam  would  be  almost  necessary  to  check  the  current  and  modi? 
the  eddies  before  building  the  upper  dam. 
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er  the  lower  dam  had  been  made  quite  efficient,  for  the  time,  by  a 

I  system  of  horizontal  mattresses  superposed  each  on  the  lower,  for 

'eater  portion  of  the  water's  depth,  and  a  strong  system  of  piles, 

»port  and  inclined  mattresses,  as  a  finish  for  the  upper  portion,  so 

water  was  wasted  that  the  current  above  the  dam  nearly  ceased, 

le  leak&ge  was  insignificant. 

;  gradually  the  dam  has  deteriorated,  principally  by  the  fall  of  the 

ed  mattresses  to  a  horizontal  position. 

;  compression,  and,  perhaps,  some  sinikiug,  has  contributed  to  the 

oration. 

the  1st  of  August,  I  found  7  percent,  of  the  whole  volume  of  South 

escaping  over  and  through  the  dam.    Bat  soon  after  a  much 

IT  current  was  discovered  in  the  bayou,  and  on  the  6th  of  October, 

gauging  of  both  streams  when  the  moon  was  on  or  near  the  celes- 

luator,  and  the  rise  and  fall  of  the  tide  nothing  or  nearly  that,  it 

)und  that  the  bayou  wasted  about  15  per  cent,  of  the  whole  volume 

nth  Pass. 

rember  30  I  gauged  South  Pass  at  Falconer's,  above,  and  also  at 

J  base,  below.  Grand  Bayou,  the  moon  having  its  zero  declination 

r,  and  the  tide  absent.    It  was  found  that  21  per  cent,  of  the  vol- 

3f  South  Pass  was  then  escaping  by  way  of  Grand  Bayou  and 

gh  a  small  canal  for  skiffs,  called  "Picayune  Bayou,"  itself  dammed 

ittresses 

I  tests  of  the  jetty  engineers  at  different  dates  agree  well  with 

ratios,  and  they  are  not  very  far  from  correct,  an<l  15  per  cent. 
»e  accepted  as  the  approximate  mean  loss  of  South  Pass  by  way  of 
1  Bayou  for  the  last  four  months  or  more. 

m  the  fourth  report  on  the  South  Pass  improvement  the  condition 
)dam  on  August  2,  1876,  may  be  understood.  A  cross-section  is 
I  on  sheet  No.  1. 

sheet  No.  3  of  the  present  survey  a  longitudinal  section  through 
im,  which  is  a  cross-section  of  the  bayou  at  the  dam,  is  shown, 
omparison  of  these  sections  gives  an  idea  of  the  decadence  of  the 

Apparently,  the  mattresses  have  become  compressed  or  have 
u  or  are  lose,  so  that  the  water  is,  averaging,  at  least  9  feet  deeper 
in  August,  1876. 

s  understood  that  an  effort  will  be  made  to  recapture  securely  the 
:ed  volume  by  the  establishment  of  a  dam  at  the  location  earliest 
mplated  for  its  site,  so  as  to  nearly  continue  the  western  bank  of 
iss  across  the  gap. 
member  18.  Work  is  now  being  prosecuted  to  rebuild  the  old  dam. 

[ARGE  THROUGH   SOUTH  PASS  OP  WATER  AND  SEDIMENT   FROM 

JULY  10  TO  DECEMBER   1,  1877. 

lenever  the  moon  is  at  its  zero  declination,  and  hence,  when  the 
Dd  fall  of  the  tide  is  slight,  the  weather  and  the  absence  of  more 
ing  duties  allowing.  South  Pass  is  gauged,  and  occasionally  the 
passes  nearly  simultaneously. 
5  following  are  recent  resnlta : 
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Table  giring  renultt  of  gauging  in  the  ihrte  |himm  amd  Grand  Bayou  tinoe  Jii^«<(14,l^T 


l>ata. 


Aiigattl4. 


September  8  . 
September  9 . 
September  10 
September  10 

October  6 

'November  30. 
November  30. 


o  a 

Is 

5 


a 


103;  086 
105.980 
119, 6b9 


'«•  t« 


s 


5s 


•sis 

-  Q  a 


125.956 
117. 904 
195,808 


t 


If 

a 


3,394 


a 


5, 

Is- 

SI 
8a 


37, 915 


19.068 
99,778 
S3. 599 
17,674 
41,986 
39.478 


I   e 


Location   of  velocity-btM  io 
Soath  Pus. 


i 
e 


1 


Co«I-3rard  opposite  Sooth  Pan 
^  ligbtbonee. 


o.> 

FalconeT'ebiue  ..• |  <^* 

Falooner'B  baee !  t.i 

Falconer's  baee i  ^* 

Cosl-jard.... j  l> 

Falconer's  base <  3.1 

Cory'sbase 11 


The  average  reading  of  the  water-level  gauge  at  GarrolltQn  from  M 
10  to  December  1, 1877,  was  3.1*4  feet 

ITovember  30,  the  discharge  of  South  Pass  being  41,280  cubic  feet  p 
second,  the  CarroUton  gauge  indicated  3.10  feet. 

From  September  9  and  10  to  November  24  the  river  rose  2.5  feet 
Garrollton.  Hence,  a  rise  of  -^  of  a  foot  corresponded  to  an  increase 
discharge  per  second  of  635  feet. 

Applying  this  rate  for  \  tenth  of  a  foot,  the  difference  between  t 
mean  reading  of  the  Garrollton  gauge  and  that  on  November  30,  to  t 
discharge  ascertained  for  November  30,  and  there  results  41,407  ca^ 
feet  per  second  as  the  approximate  mean  discharge  of  South  Pass  frt 
July  10  to  December  1, 1877. 

Using  the  results  obtained  September  9  and  10  from  velocity  obser 
tions  tiiken  in  Southwest  and  Northeast  Passes,  by  Mr.  H.  O.  Golli 
Gaptain  Howell's  assistant,  and  in  South  Pass  by  myself,  it  is  seen  t1 
South  Pass  discharged  19.86  per  cent,  of  the  water  flowing  in  Sou 
west  Pass,  and  21.47  per  cent,  of  that  in  Northeast  Pass,  at  9.35 
cent,  of  the  flow  of  the  Mississippi  River  above  the  head  of  the  pasi 

At  the  date  of  the  previous  test  the  discharge  of  South  Pass  wa 
percentage  of  that  of  Southwest  Pass,  Northeast  Pass,  and  of  the  wl 
river,  respectively,  indicated  by  the  following  numbers:  25.06,  23 
and  10.85. 

The  sediment-table  which  follows  is  used  to  form  the  sediment  co 
on  sheet  No.  4,  by  employing  all  observations  in  each  set  of  ^y^  con 
utive  days  to  ascertain  a  single  ordinate  of  the  curve. 

The  sediment  at  middepth  seems,  at  moderately  low  stages  of 
river,  to  vary  indifferently  on  either  side  from  the  mean  amount  of  s 
ment  in  the  river. 

When  five  days  are  combined,  the  five  results,  at  15  feet  depth,  { 
a  mean  result,  which  may,  without  great  error,  be  taken  as  the  m 
ratio  of  sediment  to  water  on  the  pass  in  the  five  days. 

When  samples  are  taken  at  various  equal  intervals,  vertically, 
mean  of  all  is  accepted  as  the  mean  result  for  the  day. 

The  mean  of  all  the  ordinates  from  July  10  to  December  1  indici 
a  mean  ratio  of  sediment  to  water  during  the  period  of  about  .0005. 

The  mean  specific  gravity  of  the  sediment  being  accepted  at  1 
from  the  data  above  given^  there  results  an  approximate  discharge 
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inent  through  Soatb  Pass,  during  the  143  days  from  July  10  to  De- 
l)er  1,  of  5,012,642  cubic  yards. 

he  approximate  correspoudiug  normal  discharge  from  March  26  to 
^  10  was  13,647,532  cubic  yards. 

^  250  days,  from  March  26  to  December  1,  the  approximate  amount 
sediment  discharged  from  the  pass  above  Orand  Bayou  was  then 
^,174  cubic  yards.  Of  this  amount,  Grand  Bayou  discharged 
nt  1,707,223  cubic  yards,  and  the  remainder,  16,952,951,  is  the  dis- 
rge  of  Lower  South  Pass  between,  and  over,  and  through  the  jetties, 
lasive  of  sediment  scoured  from  the  bottom  below  South  Pass  light- 
ise. 

■hese  estimates  include  the  sediment  carried  along  the  bottom,  as  well 
:h8  quantity  more  strictly  in  suspension. 

)uring  rapid  fluctuations  in  the  level  of  the  river  at  New  Orleans  an 
»rt  will  be  made  to  collect  samples  here  twice  each  week,  at  three 
Dts  in  a  cross-section,  which  is  chosen  at  the  velooity-base,  at  the 
face,  and  a  depth  of  8, 10, 24,  and  32  feet  in  the  thread  of  the  current, 
1  at  surface,  middepth,  and  near  the  bottom  at  two  points,  each  of 
eh  is  midway  between  a  bank  of  the  pass  and  its  deepest  channel, 
be  efifects  of  the  tide  on  the  amount  of  suspended  sediment  cannot 
iccnrately  eliminated.  But  as  a  long  series  of  observations  will  in- 
to many  stages  of  the  tide,  the  effect  in  modifying  the  ratio  of  sedl- 
it  to  water  will  be  so  nearly  annihilated  that  the  results  may  be 
)pted  with  considerable  confidence,  always  remembering  that  they 
Tess  to  be  only  approxijnations,  although  sufficiently  exact,  probably, 
most  purposes  for  which  they  may  be  needed. 
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)  bottom  ot  page  26  iu  my  report  dated  August  1, 1877,  occurs 
Qg  passage : 

son  of  this  chart  (June,  1877)  with  that  of  the  survey  of  Jane  30  to  24, 
the  following  regarding  TMrions  carves  of  equal  depth :  Averaging,  the 
)  has  receded  abont  200  feet  v  the  30  feet  curve  about  300  feet ;  the  40  feet 
1  nearly  stationary  on  the  whole. 

aid  have  read,  and  in  my  original  notes  as  well  as  in  the  revised 
t  of  the  report  it  reads,  ^'Averaging,  the  20  feet  curve  has 
oat  200  feet ;  the  30  feet  curves  ndvanoed^  instead  of  about j 
instead  of  SCio  feet. 

1^  of  the  advance  or  reces.<iion  of  the  40  feet  curve,  and  all 
)aal  depth  seaward  of  this  between  the  dates  of  any  two 
y  readily  be  ascertained  by  tracing  both  curves  on  the  same 
carefully  balancing  the  areas  between  the  two  curves  where 
has  increased,  with  those  where  the  depth  has  diminished; 
excess  of  square  contents  in  favor  of  one  date  is  divided  by 
:imate  length  of  a  mean  curve,  the  approximate  advance  or 
s  known. 

30  feet  curves  are  on  all  the  charts  quite  irregular,  and  there 
I  surrounding  shoals  not  far  from  the  ends  of  the  jetties,  in 
)  the  main  curve  nearer  the  jetties. 

these  have  existed  for  years,  but  the  size  and  shape  of  the 
»8ed  by  them  is  constantly  changing,  and  after  a  considerable 
of  the  river,  or  other  radical  alterations  in  controlling  condi- 
iges  in  the  size,  shape,  and  location  of  these  areas  are  often 
great. 
30  feet  curves,  a  comparison  by  balancing  areas  as  e(tated  is 

00  inexact,  and  in  this  case  the  curves  are  so  complicated  that 
latisfied  with  the  result  obtained,  and  I  have  therefore  made 
imputation,  for  the  main  30  feet  curve  only,  by  measuring 
rectangular  to  their  base,  and  50  feet  apart.  They  are  nearly 
the  general  direction  of  the  last  chords  of  the  jetties,  and  the 
lence  measurements  are  made  are  on  a  right  line  passing 
ile  1,062,  east  jetty,  drawn  with  a  right  angle  with  another 
ne  joining  pile  304,  west  jetty,  and  the  old  end  of  the  west 
le  355. 

;,  the  main  30  feet  curves  on  the  two  ch.arts  must  be  made 
comparable  by  closing  that  one  on  the  chart  of  1877,  just  south- 
sounding,  28.7  feet,  which  is  600  feet  beyond  a  point  midway 
le  old  endss  of  the  jetties,  and  also  by  joining  with  the  main 
irregularly  circular  30  feet  curve  southeast  of  the  end  of  the 
on  the  chart  of  June,  1876,  by  a  neck  about  100  feet  wide,  south- 

1  three  soundings  20.5, 23.0,  and  24.0,  which  are  in  a  right  line. 
Ddings  were  plentiful  enough  these  changes  would  doubtless 
d  it  had  been  better,  in  the  absence  of  soundings  instrument- 
d,  if  the  carves  at  these  places  had  not  been  drawn  continu- 
uy  manner,  in  either  case. 

ness  of  these  changes  will  be  manifest  to  any  one  making  the 
ti. 

%n  value  of  67  ordinates,  obtained  by  making  the  necessary 
for  re-entrant  portions  of  the  curves,  shows  nu  advance  of 
iO  feet  curve,  from  June  20  to  24,  1876,  to  June  20  to  22, 1877, 
t. 

>nsider  only  that  portion  of  the  curve  included  between  the 
ons  of  the  jetties,  the  advance  in  the  year  was  129  feet.  The 
ess  shows  that  the  corresponding  or  middle  part  of  the  20  feet 
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carve  receded  in  the  same  interval,  194  feet  It  is  necessary  to  state, 
however,  in  this  one  special  instance,  involving  the  position  of  the  20- 
feet  carve  Jane  20  to  22, 1877,  that  this  position  is  not  so  exactly  deter- 
minable as  is  desirable,  for,  when  the  soundings  located  by  transit- 
readings  had  been  platted,  they  were  foand  to  be  too  few  to  establi^ 
accurately  the  entire  middle  portion  of  the  20  feet  curve,  and,  for  the 
purpose  of  former  and  the  present  comparisons,  they  were  supplemented 
by  personal  knowledge  of  the  position  of  the  curve,  derived  from  desul- 
tory soundings  made  at  the  time,  before  and  after  the  instrumental  work 
of  the  day.  But  the  curve  was  not  completed  on  the  chart.  The  amount 
of  error  for  the  mean  ordinate  of  the  whole  curve  is  doubtless  much 
less  than  15  feet,  judging  from  another  partial  survey  made  two  days 
earlier. 

Knowledge  of  ranges  and  of  the  position  of  piles  will  enable  a  sur- 
veyor making  a  simple  hydrographic  inspection,  by  rapidly  sounding, 
to  approximate  closely  to  the  position  of  the  20  feet  curve,  especially  if 
he  has  been  intently  watching  the  movements  of  the  crest  of  the  bar. 

Nevertheless,  that  no  unnecessary  vagueness  may  become  attached 
to  important  data,  in  the  future  table  I  have  marked  the  ordinate  in 
question  as  doubtful ;  and  in  the  third  curve,  on  sheet  No.  4,  exhibiting 
the  mean  positions  of  the  limited  20  feet  curve,  a  second  partial  curve  is 
drawn  in  the  place  proper  for  eliminating  the  influence  of  this  one  ordi- 
nate on  the  curve  in  question. 

These  explanations  have  been  made  from  a  due  regard  for  accuracy, 
but  it  is  incumbent  on  me  to  state  that  nothing  important  can  be  inferred 
certainly  and  with  fairness  from  a  comparison  simply  of  the  position  of 
either  the  20  or  30  feet  curve  at  epochs  taken  at  random. 

If  an  inference,  carrying  with  it  important  consequences,  is  to  be  drawn 
from  a  comparison,  the  epochs  of  the  surveys  must  be  so  chosen  that 
the  conditions  determining  the  advance  and  recession  of  the  crest  of  the 
bar  shall  be  nearly  identical  in  each  case,  or  else  due  weight  must  be 
given  to  the  effect  of  all  these  functions. 

The  ratio  of  sand  and  of  sediment  to  water,  which  are  often  subject 
to  very  considerable  and  sudden  variations,  the  reading  of  the  Carroll- 
ton  gauge,  the  tidal  conditions,  the  direction  and  velocity  of  the  wind, 
and  the  activity  of  the  waves,  must  be  nearly  the  same,  not  only  at  the 
several  selected  epochs,  but  also  for  many  days,  and,  in  cases,  even 
weeks  previously,  if  the  mere  fact  of  either  an  advance  or  a  recession 
is  to  conclude  any  deduction. 

The  position  of  the  crest  of  the  bar  and  the  inclination  of  its  slope 
are  important  phenomena  which  I  must  present  in  each  report. 

But  to  draw  weighty  consequences  therefrom  we  must  have  before  os 
a  series  of  results  prolonged  over  a  considerable  period  of  time,  sop- 
plemented  by  detailed  information  concerning  the  main  controUiu  con- 
ditions at  each  epoch. 

For  the  table  which  is  given  below,  I  have  measured  in  each  instance 
21  or  67  ordinates,  the  number  depending  on  the  length  of  that  portion 
of  the  curve  considered. 

The  ordinates  are  drawn  as  I  have  previously  described. 

Of  the  20  feet  curve  only  that  portion  embraced  within  the  prolong*" 
tion  of  the  lines  of  the  jetties  is  considered. 

Those  parts  to  the  east  and  west  of  the  jetties  are  affected  by  <>** 
general  filling  or  land-making  process  which,  with  an  exception  her^^fV- 
fore  noted,  has  been  observed  behind  each  jetty,  but  more  especi^*^ 
westward  of  the  west  jetty  since  the  works  were  inaugurated. 

This  shoaling  is  so  far  advantageous  that  it  greatly  protects 
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jetties  from  the  effects  of  storm-waves,  and  it  tends  to  fill  the  lower 
mattresses  with  silt,  thus  rendering  them  more  impervious  to  water, 
and  enabling  them  more  thoroughly  to  confine  the  river-flow,  on  which 
the  scouring  action  over  the  bar  depends.  The  shoaling  on  the  flanks 
of  the  jetties  is  thought  to  be  due  in  great  part  to  the  sediment  carried 
thither  in  water  which  escapes  over  and  through  the  jetties,  and  not 
principally,  probably,  to  sediment  which  has  once  passed  the  jetties' 
ends. 

According  to  results  obtained  by  gauging  the  pass  at  times  of  neap 
tides,  at  least  20  per  cent,  of  the  water,  passing  the  lands*  end  at  East 
Point,  escapes  over  the  jetties  and  through  the  meshes  of  the  mat- 
tresses at  average  flood-tide. 

The  20  feet  curve  has  rarely  been  traced  far  from  the  jetties  on  either 
side.  The  time  required  to  make  a  complete  survey,  and  to  reduce  it 
to  charts  and  a  report,  is  so  long,  and  so  much  bad  weather  interrupts 
the  field-work,  that  the  less  important  areas  must  be  neglected  to  pre- 
vent the  data  from  becoming  antiquated  at  the  date  of  its  publication. 

But  on  the  Coast  Survey  chart  of  May  and  June,  1875,  and  my  own 
of  June  22, 1876,  and  June  22  to  24, 1877,  about  3,350  feet  of  the  20 
feet  curve  are  available,  and  if  this  is  all  considered,  the  comparison 
by  ordinates  shows  an  advance  of  82  feet  from  June,  1875,  to  June  22, 
1876,  and  a  recession  of  29  feet  in  the  ensuing  year,  with  a  possible 
diminishing  error;  in  the  latter  case  of  15  feet,  or  a  possible  recession 
in  the  year  of  14  feet  only. 

For  the  reasons  above  given  I  have  taken  into  consideration  in  all 
tables,  and  in  all  comparisons  other  than  the  one  just  made,  only  the 
soundings  and  curves  of  ^^  the  bar  and  Gulf  beyond  the  ends  of  the 
jetties,"  as  is  stated  in  my  last  report. 
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7  at  given  epochs  the  mean  position  of  thai  middle  portion  of  the  main  30  feet 
)feet  wide^  included  between  the  prolongations  of  the  South  Pass  Jetties.  Ordi- 
ired  ns  stated  in  caption  of  previous  table. 


indinga  detcrminiug  30  feet  carve. 

Len^ith  of  mean  ordi- 
nate, in  feet. 

Advance    of  30  feet 
curve  ainoe  previ 
oaa  date,  given  in 
feet 

Total  advance  aince 
June,  1875,  in  feet 

Beceaaion  of  30  feet 
carve  ainoe  previ- 
oua  date,  given  in 
feet 

Total  receaaion  of  30 
feet    curve    i'ince 
Jane,  le75,  in  feet. 

770 
605 
737 
845 
785 
825 
871 
917 
905 
876 
•   954 
1,012 
905 
910 
895 
869 
878 

165 

165 

6 

132 
lOd 

132 

75 

15 

55 

101 

147 

135 

106 

184 

242 

135 

140 

125 

99 

108 

66 

[e76. 

'46 
46 
46 

r.  1876 

ff76 

77 

12 
39 

78 
58 

f 

107 

877 

5 

877 

15 
26 

7 

877 

9 

1  at  given  epochs  the  mean  position  of  the  main  ^0  feti  cmrve,  in  the  Oulf  of 
t  seaward  of  the  ends  of  tue  South  Pass  jetties j  embracing  the  1,050  feet  trhidi 
^t  of  the  data  in  the  preceding  table^  and  also  the  portion  of  the  curves  included 
0  feet  to  the  eastward  and  westward  respectively  of  this  middle  portion.  Ordi- 
ired  as  for  the  two  previous  tables. 


ndinga  determining  30  feet  curve. 


iJ76   

'.  1876 

n - 

177. V.V.  ."*.*.*. 


0  *^ 

a 


6.*^ 

628 
70J» 
718 
7.18 
602 


si* 

0  ^     •! 

>  0  S  A) 


9 

0 


I* 


80 
10 
20 


52 
62 

83 


38 


136 


28 


54 


of  the  above  tables  I  have  given,  as  well  as  i.  /an,  dataindis- 
6r  proper  appreciation  of  the  mean  positions  of  the  carves 
ous  dates  of  surveys. 

lie  ratios  of  sediment,  &c.,  given  depend  on  less  than  two 
3f  samples  of  water,  that  fact  is  stated.  A  detailed  analysis 
im])le8  for  the  period  included  between  March  5  and  Novem- 
»77,  will  be  found  in  this  report  and  in  the  report  dated 
1877. 

samples  taken  at  short  intervals  vertically  in  the  same  place 
I,  usually  form  one  set. 

jnly  one  or  two  samples  were  taken,  the  mean  ratio  is  de- 
lving the  ratio  of  the  mean  ratio  to  tliat  ratio  corresponding 
th  or  depths  of  the  single  or  few  sppcimen.M. 
*  that  certain  data  derived  from  these  tables  and  the  sedi- 
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menttable  may  be  graphically  presented,  I  have  giveo  on  sheet iio. 4 
certain  curves.  The  second  and  third  show  the  amoant  of  advance  or 
recession  of  those  portions  of  the  30  and  20  feet  carves  which  are  ^• 
rectly  and  principally  affected  by  the  varying  conditions  of  the  rivers 
flow ;  that  is,  of  those  parts  of  the  carves  which  are  swept  over  by 
the  discharge  from  the  ends  of  the  jetties,  as  it  begins  to  lose  its  velodtv 
in  joining  the  waters  of  the  Galf. 

The  foarth  carve  gives  the  flactuations  and  oscillations  in  the  refer- 
ence of  the  surface  of  the  river  as  recorded  officially  on  the  CarroUton 
^auge ;  and  lower  are  curves  giving  the  ratios  of  sediment  and  sand  to 
water  at  the  several  dates  which  form  the  abscisses  of  the  carves. 

The  mean  of  all  mean  results  in  one  week  gives  a  single  point  of 
these  curves.  But  the  ratios  in  the  table  relate  to  sediment  in  suspeo- 
^ion.  The  sediment  (probably  mostly  sand)  which  is  borne  along  on  and 
near  the  bottom  is  thought  to  bear  to  the  formation  and  continnance 
of  the  superstructure  of  a  bar  a  relation  so  important  that,  in  com- 
puting the  ordinates  for  the  sand-curves,  11  per  cent,  is  added  to  the  as- 
certained ratio  in  order  to  include  this  lowest  stratum. 

To  the  ratios  of  sediment  15  per  cent,  is  added,  4  per  cent,  being  an 
allowance  for  the  deficiency  occasioned  by  considering  samples  of  water 
as  though  taken  from  the  bottom,  although  they  are  in  reality  obtained 
at  from  two  to  five  feet  above  the  bed  of  the  river,  in  order  to  avoid  a 
disturbance  of  the  mud  or  sand  of  the  bottom. 

Humphreys*  and  Abbot's  Mississippi  Report  is  the  authority  whence 
the  percentage  of  sand  not  strictly  in  suspension  (II)  is  taken.  Tbe 
method  used  to  ascertain  the  ratio  of  sand  and  of  sediment  to  water  is 
described  in  my  last  report. 

Unfortunately,  the  data  relating  to  the  ratio  of  sediment  and  of  sand 
to  water  is  limited  to  the  short  interval  since  an  appropriation  was 
made  enabling  the  officer  in  charge  to  employ  sufficient  labor,  and  to 
buy  the  necessary  means  for  the  prosecution  of  the  work.  Inasmocb 
as  the  data  are  fairly  elaborate  for  a  few  months  only,  it  is  not  logical 
to  draw  any  certain  general  conclusion  therefrom. 

So  far  as  we  have  detailed  information  the  sedimen^curves  conform 
generally  in  shape,  but  with  remarkable  deviations  in  detail,  to  that 
showing  the  rise  and  fall  of  the  river  at  Garrollton,  and  the  dependence 
of  the  one  showing  the  advance  of  that  portion  of  the  20  feet  cam 
just  outside  of  the  jetties  on  the  three  curves  next  lower  is  marked, 
although  many  important  points  in  the  20  feet  curve  are  missing.  Tb^ 
highest  maximum  point  of  the  20  feet  curve  is  exactly  synchronous  with 
the  highest  point  of  the  sand-curve. 

It  is  seen  that  a  considerable  rise  or  fall  in  the  river  is  connected 
with  an  increase  or  decrease  of  the  ratio  of  sediment  and  sand  to  water, 
and  also  with  the  advance  or  recession  of  the  20  feet  curve  beyond  the 
ends  of  the  jetties. 

But,  as  might  have  been  anticipated,  the  maximum  and  mininiaiD 
points  on  the  curves  are  not  always  closely  synchronous.  It  is  aljw) 
apparent  that  great  variations  are  found  in  the  ratio  of  sediment  and 
of  sand  to  water  throughout  periods  characterized  by  little  or  no  change 
in  the  stages  of  the  river  at  New  Orleans.  The  affluent  which  contrib- 
utes most  powerfully  to  a  rise  in  the  river  at  New  Orleans  undoubtedly 
determines  to  an  important  extent  the  amount  and  character  of  the  sed- 
iment passing  the  jetties'  ends,  and  therefore  the  advance  of  the  20  feej 
curve,  and  the  difficulty  encountered  in  an  effort  to  keep  thechaDDel 
open. 

It  is  noticeable  that  from  June  10, 1875,  to  Mciy  3, 1876,  daring  which 
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:iod  we  have  little  information  as  to  sediment  and  sand,  the  20  feet 
rve  constantly  advanced,  notwithstanding  that  the  Oarrollton  gange 
>wed  several  flnctuations  in  the  height  of  the  liver  with  two  or,  it 
ly  be  said,  three  maximum,  and  the  same  number  of  minimum  points 
the  water-level  curve. 

During  this  time  the  jetties  were  being  rapidly  built  forward  and  up- 
rd  toward  the  surface,  and  probably  the  first  marked  influence  of  the 
ogress  as  a  result  of  the  scour  induced  is  seen  in  this  advance  of  the 
»st  of  the  bar  even  when  the  river  was  steadily  declining. 
The  first  mattresses  near  to  and  beyond  the  present  ends  of  the  jet- 
s,  were  placed  in  position  November,  1875,  and  the  last  one  beyond 
)  present  end  was  laid  down  about  May  25, 1876. 
Host  of  these  mattresses  rapidly  sank  into  the  bottom,  and  the  eflfeot- 
•ness  of  all  beyond  the  present  ends  of  the  jetties  was  speedily  lost  by 
>ressipn  in  the  mud.  Then  the  20  feet  curve  began  to  show  its  nor- 
1  dependence  on  the  existing  stage  of  the  river  and  on  other  condi- 

DS. 

SCOUR  AND  FILL  NEAR  THE  ENDS  OF  THE  JETTIES. 

inasmuch  as  an  advance  of  the  30  feet  and  a  recession  of  the  20  feet 
'ves  often  occur  nearly  simultaneously,  it  is  important  to  know  during 
at  periods  there  has  been  a  scour,  and  when  a  fill,  just  at  and  in 
vance  of  the  ends  of  the  jetties. 

[  have,  therefore,  computed  for  the  epoch  of  each  survey,  giving  the 
^ssary  data,  the  average  depth  and  amount  of  water  covering  an 
)a  1,000  feet  square,  just  seaward  of  the  present  ends  of  the  jetties. 
e  line  joining  these  ends  forms  one  side  of  this  square.  The  present 
dof  the  east  jetty  is  11,770  feet  from  East  Point;  the  present  end  of 
6  west  jetty  is  7,3<44  feet  from  its  initial  point 

In  each  case  this  square  was  first  divided  into  100  lesser  squares,  100 
dt  on  a  side,  and  all  soundings  contained  in  one  of  these  lesser  squares 
ere  added  together,  and  their  sum  being  divided  by  the  number  of 
and^ngs,  the  average  depth  for  each  small  square  was  obtained.  The 
im  of  the  several  means  having  been  ascertained,  the  quotient  of  this 
imber,  when  divided  by  the  number  of  squares  containing  soundings, 
ves  the  mean  depth  for  the  whole  area  of  nearly  23  acres.  But  in  the 
rvey  of  May,  1875,  and  June  22,  1877,  it  will  be  seen  that  the  number 
squares  containing  no  soundings  was  much  too  large  to  enable  us  to 
^e  faith  iu  the  certainty  of  the  result,  as  the  vacant  areas  were  not 
ry  well  distributed,  and  therefore  in  each  of  these  cases  each  large 
nare  was  divided  into  ten  zones*  of  equal  length  and  width,  longest  in 
direction  across  the  jetties. 

Bach  of  these  zones  was  treated  as  the  small  squares  in  the  other  in- 
inces,  and  the  grand  mean  was  obtained  in  a  similar  manner.  The 
iults  will  be  seen  in  a  short  table  following  the  longer  one.  For  com- 
ting  scour  and  fill,  the  survey  of  May  3, 1876,  is  taken  as  the  stand- 
d,  and  a^  scour  indicates  a  deepening  from  that  date  to  the  date  in 
^stion,  and  vice  versa. 

The  chart  of  May  3, 1876,  is  the  earliest  in  which  the  number  of  small 
Uares,  having  no  soundings  in  them,  is  small  enough  to  guarantee  the 
bstantial  accuracy  of  the  result. 

In  the  large  square  the  soundings  are  distributed  so  differently  at 
Kerent  dates  that  some  of  the  results  in  the  table  may  be  in  error  by 
^  considerable  fraction  of  a  foot ;  for  the  transition  from  one  depth 
another,  much  less  or  greater,  is  very  abrupt  over  many  parts  of  this 
^a  at  times,  and  the  table  is  only  given  as  the  best  practicable  data 

H.  Ex.  52 3 


34 


SOUTH   PASS   OP   THE   MISSISSIPPI   RIVER, 


at  haud.  It  does  not  show  any  regular  and  exclasive  depeDdeuceonthe 
Garrollton  water-level  carve,  and  those  showing  the  advance  of  the 20 
and  30  feet  carves,  and  the  ration  of  sand  or  sediment  to  water.  Other 
conditions,  snch  as  the  position  of  the  35  and  40  feet  carves,  and  mora 
especially  the  state  of  the  weather  and  the  freqaency  of  violent  storms, 
may  have  here  a  large  measure  of  control. 

The  latter  consideration  does  sometimes  affect  very  greatly  the  posi- 
tions of  the  20  and  30  feet  carves,  especially  at  low  river  after  the  high 
fitage  has  subsided. 

The  first  curve,  on  sheet  No.  4,  is  derived  from  the  tables  given  belov. 

The  following  table  gives  a  comparison  of  the  quantities  of  water  ia 
an  area  containing  1,000,000  square  feet=22.95  acres,  immediately  sea- 
ward of  the  present  ends  of  South  Pass  jetties,  based  on  charts  of  sur- 
veys made  at  various  epochs : 


Date  of  survey. 


a 


• 
a 


a 


United  State*  Coast  Snnrey : 
June,  1875 

United  States  Engineers : 

May  3, 1876 

Jane  33  to  24, 1876 

Angast  14  to  17, 1876 

Kovember  10, 1876 

March  15.1877 , 

Jane  83, 1877 

July  28, 1877 

An^st  31, 1877 , 

September  81, 1877 

September  38, 1877 

October  31,  1877 

December  15, 1877 

United  States  Coast  Snrvey : 
Jane,  1875 

United  States  Engineers : 
June  33, 1877 


85.07 

31.81 
34.70 
36.58 
85.39 
36.85 
87.87 
83.61 
34.39 
35.85 
86.10 
39.11 
8&66 

35.91 

27.55 


785,555 
914,814 
984,444 
936,666 
994,444 


874,444 
903,333 
957.777 
966,666 
1, 078, 148 
1,061,481 

959,369 

1. 030, 370 


a 

M 
•»- 

a 

0 


1= 


q 


33 

843 
141 
166 
146 
348 
50 
868 
814 
371 
874 
317 
163 

33 

50 


33 

94 
^6 
86 
93 
94 
44 
»3 
81 
84 
88 
89 
84 

9 

10 


67 

6 
14 
14 

8 

6 
56 

7 
19 
16 
18 
11 
16 

1 

0 


308,  S^ 


117.  T^ 

181,111 


17i(n< 
834,95 


Before  leaving  the  subject  of  these  curves,  I  repeat  a  remark  made  ifl 
my  last  report,  to  the  effect  that  the  proportion  of  sand  contained  io 
samples  of  sediment  is  only  approximately  determined  by  my  personal 
judgment,  aided  by  the  microscope. 

In  measuring  the  ordinates  of  the  20  and  30  feet  curves,  all  portion^ 
on  the  positive  side  of  the  base,  traversing  water  deeper  than  that  indi- 
cated by  the  designation  of  the  curve  are  rejected,  and  the  same  priD* 
ciple  is  applied  inversely  for  negative  ordinates.  In  this  manner  bU 
shoaling  and  all  scour  is  considered,  if  it  affect  the  main  curve. 

But  isolated  lumps  beyond  the  main  curve  are  not  considered. 

BEYOND  THE  JETTIES,  IN  DEEP  WATER. 

As  considerable  attention  has  been  directed  to  a  table  on  page  30  of 
my  Report,  dated  August  1,  1877,  giving  data  as  to  the  amount  of  scour 
and  shoaling  in  an  area  of  about  H  square  miles  beyond  the  jetties 
ends,  it  may  be  well  to  make  an  explanation  regarding  division  1  ^* 
that  area,  which,  it  has  been  contended  by  some,  should  not  have  ^ 
included  in  the  general  averaging,  because  the  soundings  were  bat  S  ^^ 
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Dber  in  Jane,  1877,  and  6  in  Jane,  1876.    Doabt  as  to  the  alleged 
•aling  has  been  expressed. 

lad  it  been  practicable,  more  soundings  would  have  been  made  in 
^  area,  bat  bad  weather  and  other  causes  induced  me  not  to  prolong 

sarvey  for  the  purpose.  For  it  is  evident  that  one  single  sounding 
e  is  much  more  valuable  in  determining  the  mean  depth  than  several 
»i*  the  ends  of  the  jetties,  because  of  the  greater  uniformity  of  slope 
L  the  absence  of  abrupt  changes  of  depth  and  of  the  character  of  the 
t;om;  and  again,  the  existence  of  the  shoaling  shown  in  division  1  by 
sparing  the  two  charts  designated  was  well  known  to  me  and  all  of 

party  and  to  others. 
?lie  amount  of  shoaling,  11.7  feet,  is  corroborated  by  an  inspection 
the  following  table. 

in  depths  at  various  dales  in  division  1  of  sheet  No.  3,  seventh  report  on  the  improvement 

of  South  Pass,  by  Capt,  M.  JR.  Brown. 


-a^- 

a 

h 

a 

m  « 

a 

<»-T 

«4i 

Date  of  chart. 

5« 

% 

> 

Qe  20  to  22,  1876 

6 

9a  00 

igQst  14  to  17.  1876 7 

16 
82 

92.09 

woaryS*.  18T? 

89.86 

lie  20  to  24,  1877 

8 

86.30 

It  is  here  seen  that  the  shoalinir  in  this  division  has  been  progressive, 
though  not  uniform  in  rate.    But  uniformity  of  rate  throughout  the 
irjing  phases  of  the  river,  and  under  the  changed  conditions  brought 
H)ut  by  building  up  the  jetties,  is  not  to  be  expected. 
The  fact  of  the  shoaling  is  sufficiently  evident. 

THE  "TEREDO  NAVALIS." 

Prom  the  first,  care  has  been  taken  to  gather  evidence  bearing  on  the 
bility  of  willows  to  ravages  from  worms,  and  on  the  rapidity  with 
Hch  pine  and  willow  wood  is  destroyed  by  these  creatures,  when  sub- 
'ted  to  the  peculiar  conditions  presented  at  different  points  along  the 
ties. 

V^arious  reports  had  reached  me  of  worm-eaten  willows,  of  small  diam- 
-r,  taken  from  the  water  and  mud  at  the  mouth  of  the  "  Jump"  and 
ewhere.  But,  although  many  inspections  had  been  made  with  a  view 
the  detection  of  possible  worms  or  their  work,  no  evidence  of  their 
^nce  in  the  jetties  was  obtained  until  about  December  4,  1876, 
leu  a  pile,  broken  off  ten  feet  from  its  top,  at  a  place  where  worms  had 
^u  much  of  the  wood,  was  found  on  Pelican  Island.  This  pile  had  prob- 
iy  been  driven  in  one  of  the  jetty-lines  within  six  months.  At  the  same 
ie  and  place  several  willows  much  eaten  by  worms  were  found.  One 
these,  completely  "honey-combed,"  was  about  nine  feet  long,  one  and 
^half  inches  in  diameter  at  the  butt,  and  perhaps  half  an  inch  in 
^tneter  at  the  smaller  end. 

paring  the  hurricane,  December  31,  1876,  a  pile  lodged  near  East 
^int  by.  the  reflux  current  had  been  broken  off',  where  the  effect  of 
^nns  was  most  evident,  11  feet  6  inches  below  the  plane  of  average 
od-tide.    It  was  eaten  to  its  center  to  a  "honey-comb."     The  worms 
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had  worked  to  withia  about  5  feet  of  average  flood-tide.  It  was  not 
determinable  precisely  whence  this  pile  had  come.  Another  pile  found 
on  the  same  day  at  station  62,  west  jetty,  had  one  of  my  reference-marks 
on  it.  It  bore  also  the  station-mark  '^115."  It  came,  therefore,  from 
the  east  jetty,  11,500  feet  from  East  Point.  It  was  broken  oflf  5  feet 
below  average  flood-tide,  and  the  worms  had  worked  barely  perceptibly 
within  2  feet  3  inches  of  the  same  plane.  They  had  penetrated  to  the 
center,  where  the  fractnre  had  occurred.  This  pile  was  driven  in  April, 
1876. 

During  an  inspection  for  worms  and  their  traces,  Janoary  22,  lS77.at 
a  point  11,740  feet  from  East  Point  in  the  east  jetty,  an  affected  willow- 
sapling  was  foand,  with  its  batt  end  about  2^  inches  in  diameter,  afloat 
Its  smaller  end,  |  of  an  inch  in  diameter,  was  connected^  9  feet  ander 
water,  to  a  subsurface  mattress,  as  though  it  had  formed  a  part  of  the 
mattress,  and  it  required  to  be  violently  fractured  at  its  junction  with 
the  mattress  in  order  to  secure  it.  At  the  larger  end  worms  were  found, 
and  half-way  down,  but  nowhere  else.  It  was  evident  that  it  had  occq- 
pied  some  position  primarily,  quite  different  from  that  in  which  it  was 
found,  and  it  was  surmised  that  it  had  sprung  to  the  surface  niter  hav- 
ing parted  at  the  worm-eaten  section,  which  was  uppermost  when  found. 
At  11,7Q0  feet  from  East  Point  a  piece  of  a  mattress^binder  somewhat 
worm-eaten  was  picked  up  from  the  jetties;  it  came  from  a  mattress 
which  had  been  in  the  top  tier.  Several  other  specimens  were  discov- 
ered at  about  the  same  date,  some  very^slim  willows,  all  more  or  less 
teredo-eaten,  but  all  coming  from  near  the  ends  of  the  jetties. 

The  details  of  some  of  the  earlier  quests  are  given,  but  it  is  sufficient 
of  later  investigations  to  say  that  at  different  times  pieces  of  willows  of 
the  various  sizes,  parts  of  mattress-frames  and  of  piles,  have  been  dis- 
covered on  the  jetties  and  near  them,  more  or  less  eaten  by  the  teredo^ 
and  some  as  completely  disintegrated  as  any  I  have  ever  seen. 

In  a  recent  search,  several  pieces  of  willows  and  binders  have  been 
hooked  up  from  a  locality  about  50  feet  be^^ond  the  present  end  of  the 
east  jetty,  in  about  17  feet  of  water.  Some  of  these  were  thoronghly 
permeated  by  worm-holes,  and  others  were  but  slightly  affected.  As 
considerable  stone  and  d^hHs  lay  on  the  surface  of  the  submerged  mat- 
tress it  is  impossible  to  know  whether  the  sounder  specimens  recovered 
were  from  a  mattress  originally  placed  here,  or  were  parts  of  snrface- 
mattresses  higher  up  in  the  jetties  and  driven  thither  daring  storms 
which  made  partial  wrecks  of  some  of  the  mattresses. 

The  willows  from  beneath  the  water  were  all  of  greater  specific  gravity 
than  the  water  itself,  and  sank  readily,  even  in  salt-water.  It  is  only 
during  low  river  that  the  water  at  the  ends  of  the  jetties  is  salt  at  or 
near  the  surface.  The  mattress  last  referred  to,  in  water  17  feet  deep, 
was  sunken  in  May,  1876. 

It  appears  from  all  that  has  been  ascertained  that  only  the  ends  of  the 
jetties  are  liablp  to  speedy  damage  from  worms,  excepting  possibly  parts 
surrounded  by  water  over  5  feet  deep.  The  season  during  which  worms 
could  work  above  10,000  feet  from  East  Point  is  much  shorter  than  at 
the  extreme  ends  of  the  jetties,  as  the  water  near  the  surface  is  seldom 
very  salt  long  at  a  time,  and  the  shoal  water  behind  the  jetties  and  near 
them,  between  the  wing-dams,  insures  comparative  immunity  for  tbe 
upper  part  of  the  jetties. 

So  far  as  can  be  judged  at  present,  no  considerable  damage  from  worms 
need  be  anticipated  above  a  point  10,200  feet  from  £^st  Point. 

Some  specimens  at  the  ends  of  the  jetties  were  so  much  affected  tba^^ 
no  sound  material  sufficient  for  the  worms  to  live  in  and  bore  their  hol( 
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isnal  manner  was  present,  apparently.  In  some  instances  where 
3nrred  one  end  was  only  partially  eaten,  and  here  the  worms  were 
Alive,  while  in  the  more  completely  affected  portions  no  worms, 
r  alive,  could  be  discovered. 

teredo  seemingly  works  along  through  a  willow  lengthwise  of 
in,  in  all  cases,  although  the  small  holes,  no  larger  than  a  pin's 
re,  where  the  worms  had  entered  when  young,  are  to  be  found 
e  surface  at  places. 

avenues  made  by  the  worms  finally  leave  the  willows  a  compact 
r  nearly  parallel  tubes,  lined  in  many  places  with  a  calcareous 
)ce  which  seems  to  be  of  the  nature  of  the  worm's  borer  at  its  head, 
ich  like  a  thin  shell.  This  seems  to  lend  some  degree  of  toughness 
ength  to  the  damaged  wood,  and  after  one  or  two  seasons  of  con- 
ed work  in  some  pieces,  during  which  their  utmost  injury  seems 
a  been  effected  by  worms,  considerable  strength  and  power  of 
ice  still  remained  to  the  willow-wood,  so  long  as  moderate  press- 
y  was  applied,  but  a  blow  with  the  hand  or  an  instrument  easily 
ed  the  specimens. 

re  considerable  sediment  has  settled  on  either  flank  of  the  jetties, 
Uresses  are  mostly  filled  with  mud  and  sand  to  a  level  with  that 
,  and  in  these  parts  the  jetties  are  perhaps  protected  from  worms 
circumstance,  for  all  the  specimens  of  wood  I  have  seen,  known 
been  completely  buried  in  the  mud,  are  entirely  free  from  worms 
'  traces. 

manner  in  which  the  jetties  are  built,  the  effects  of  storms  in 
g  accessible  mattresses  with  diSbriSy  and  the  great  weight  of 
oaked  willows,  causing  them  to  sink,  as  well  tis  deposits  of  mud, 
er  some  mattresses,  all  combine  to  make  it  a  difficult  task  to  ob- 
scimens  of  mattresses  sunk  a  year  or  more  previously, 
impracticable  to  determine  whether  or  not  any  part  of  the  sub- 
of  the  upper  surface  of  the  jetties  is  due  to  a  compression  of 
y  disintegrated  willows. 

present  piles  along  the  jetty-lines  are  comparatively  new,  the  old 
iving  been  cut  off  near  the  water-surface,  but  none  of  the  old 
ove  station  112  are  known  to  have  disappeared  after  becoming 
a  ten. 

JSION    OF    THE    JETTIES    BY  SETTLING,  AS  A  WHOLE,  AND    BY 

COMPRESSION. 

tmount  of  settling  of  the  ends  of  the  jetties  from  May  23  to  July 
r,  had  been  much  less  than  in  previous  equal  periods,  and  only 
able  by  leveling.  Until  the  fall  storms  began,  no  new  settlement 
d  important  or  perceptible  in  amount. 

ribration,  especially  of  the  ends,  of  the  jetties  is  very  marked, 
er  the  waves  are  powerful  and  come  broadside  on  the  jetties, 
to  be  expected,  therefore,  that  more  settling,  and  perhaps  more 
ssion,  will  occur  in  stormy  seasons  than  during  continued  calm 
r,  and  the  late  storms  are  the  first  of  great  violence  that  the  jet- 
'e  experienced  since  considerable  quantities  of  stone  were  placed 
I. 

10  26th  of  October  a  series  of  levels  was  taken  over  the  jetties, 

^se  are  compared  in  the  following  tables,  with  the  references  of 

surface  July  24,  in  the  following  manner:  The  mean  of  the  ele- 

at  the  sea  and  river  edges,  respectively,  and  at  the  axial  or  raid 

of  the  mattresses,  was  taken  for  each  date  as  a  single  elevation ^ 
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ODce  ia  each  length  of  100  feet,  uuless  some  abnormal  depressioQ  or  Icii^ 
lump  interfered,  when  the  nearest  characteristic  spot  was  selected.  Tbe  I  f] 
mean  of  all  the  averages  in  each  section  1,000  feet  long  gives  tbe  ac  ■  *' 
cepted  mean  elevation  for  the  section. 

Where  loose  willows  have  been  very  recently  loaded  with  stoae  a  j  nj, 
reasonable  amount  is  deducted  for  expected  and  desired  compressioa, 
such  as  occurs  nearly  at  once  in  such  cases. 

The  tables  show  that,  in  an  interval  of  about  three  mouths,  the  upper 
surface  of  the  east  jetty  became  depressed  about  one  foot  and  one-third. 
In  Eipp  dam  and  the  west  jetty  the  depression  was  about  one  foot  I| 
cannot  be  ascertained  accurately  how  much  of  this  is  due  to  actoal 
subsidence  and  how  much  to  compression  of  the  willows  and  mattress^ 
The  one  or  two  tiers  which  can  be  reached  for  measurement  are  in  good 
part  arranged  to  allow  the  mattress-binders  to  become  pressed  down  on 
the  willows  by  the  weight  of  the  stone  superposed.  In  some  places  tbe 
binders  are  found  pressed  down  considerably,  but  not  always,  and  for 
this  reason  portions  of  the  upper  tiers  are  irregular  in  thickness  between 
the  binders. 

The  willows  that  have  been  placed  on  the  jetties  and  covered  ^itb 
stone  often  become  pressed  into  the  mattresses,  and  the  mattresses 
themselves  are  considerably  lower  in  the  middle  thad  at  either  edge. 
Again,  the  warping  of  mattresses,  to  which  the  sun  and  storms  greatly 
contribute,  leaves  doubt  as  to  what  is  the  mean  thickness  of  an  upper 
mattress,  and  as  only  the  upper  tiers  can  be  accurately  measured,  even 
a  close  approximation  to  the  aggregate  compression  is  out  of  the  qaes 
tion.    From  East  Point  to  a  point  2,000  feet  below  it  on  the  east  jetty, 
the  great  weight  of  stone  temporarily  placed  on  the  jetty  for  want  of 
more  convenient  storage-room  must  account  for  at  least  a  part  of  tbe 
depression  here. 

On  sheet  No.  4  may  be  found  a  graphical  representation  of  the  eleva< 
tion  of  the  outside,  middle,  and  inside  lines  of  the  upper  surface  of  tbe 
end  of  the  east  jetty  May  23  and  October  26, 1877.  For  each  of  these 
profiles  a  determination  of  level  was  made  once  each  50  feet  from  10,200 
feet  from  East  Point  to  10,600  feet,  and  once  each  25  feet  thence  to  tbe 
jetty's  end.  But  on  October  26  so  much  of  the  edges  of  the  old  apper 
surface  was  under  water  or  otherwise  covered  and  broken  that  levels 
could  not  be  well  determined  frequently  at  the  edges,  and  therefore  tbe 
lower  parts  of  the  outside  and  inside  profiles  for  October  26  are  incom* 
plete  on  the  diagram. 

From  an  inspection  of  the  various  cross-sections  through  the  jetties 
given  in  successive  reports  from  time  to  time,  the  combined  sinking  and 
compression  at  several  points  between  different  dates  may  be  easily 
ascertained.  , 

The  depression  of  the  upper  surface  of  the  jetties  has  been  established 
from  bench-marks  on  the  oldest  and  best-settled  piles.  Bad  weather 
and  occupation  on  other  important  details  have  prevented  a  series  of 
levels  completely  connected  throughout.  If  it  is  discovered  hereafter 
that  the  bench-marks  also  have  settled,  the  amount  of  their  resi)ective 
settlement  must  be  added  to  that  already  determined^  But  the  QQ^' 
formity  of  apparent  levels  above  11,000  feet  from  East  Point  and  tbe 
corresponding  point  on  the  west  jetty  indicates  that  the  amounts  gi^^** 
are,  with  slight  changes,  the  greatest  likely  to  be  ascertained  for  tbe 
period  in  question  for  all  except  the  lower  1,800  feet  of  the  jetties. 
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references  of  succensive  iections  of  1,000  feet  of  the  upper  surface  of  the  west 
'  18,  lo77,  and  October  31,  1677,  respectireltfy  showing  subsidence  of  the  jetty, 
compression  of  willows  and  mattresses  not  newly  placed. 


1  pile  No.  1,  in 
!et. 


Mean  reference  to  the  plane 
of  averajee  flood-tide,  July 
18,  in  feet. 


Mean  reference  to  the  plane 
of  averafce  flood-tide,  Oc- 
tober 31,  in  feet. 


8. 00  -f  above 
1.48  above  ... 
1. 09  above  . . 
0. 13  above  . . . 
1.80  above  ... 
1. 97  above  . . , 
1. 19  above  ... 
1. 40  above  . . , 


0. 88  aboTe 
0. 46  above 
0.  46  above 
0. 87  below 
0. 55  above 
0. 30  above 
0. 23  below 
0. 37  below 


Excess  in 

favor  of 

July  18,  in 

feet. 


*1. 12 
*1.02 
0.63 
0.99 
1.25 
1.67 
1.41 
1.67 


»  be  allowed  for  couipression  of  loose  willows  newly  placed  in  calculating  mean  snbsi- 
subsidence  of  n  est  Jetty  =<  1.091  feet. 

reference  of  the  upper  surface  of  Eipp  dam,  July  18, 1877,  and  October  31,  1877 
respectively,  showing  subsidence  of  the  dam,  including  compression. 


oe  to  the  plane  of  av* 
ide,  July  18,  in  feet. 


Mean  reference  to  the  plane  of  av- 
erage flood-tide,  October  31,  in  feet. 


1.27  above. 


Excess  in  favor  of  July  18, 
in  feet 


0.97  -f 


rtferenoes  of  successive  sections  of  1,000  feet  of  the  upper  surface  of  the  east 
1^,  m77,  and  October  31, 1877«  respectively,  showing  changes  due  to  storms,  new 
mbsidence  of  the  jetty,  including  compression. 


) . 
) . 
) . 
) . 
). 
) . 
). 
) . 
) . 
) . 
). 
). 


c  o  ^ 

^  o>  a 

S5:S 


n  ^ 
».& 

O  eg 

i  a  fl 

i  QutT 
SB  ••C 


0. 83  +  above 
3. 03  -I-  above 
0. 17  below . . 
1.14  below.. 
0. 03  above  . . 
0.01  above  .. 
1.  87  above  . . 
1. 93  above . . 
S. 30  above.. 
3. 36  above  . . 
3. 65  above . . 
2. 00  above . . 


1.95 
2.87 
0.53 
1.73 
1.46 
0.30 
0.91 
0.51 
1.05 
0.61 
0.54 
1.96 


above. 

above. 

below 

below 

below 

above. 

above. 

above. 

above. 

above. 

above. 

below 


Excess  in  favor 
of. 


a 

* 
Ob 


S 


0.36 
0.58 
1.49 


0.96 
1.41 
1.25 
1.75 
2.11 
3.96 


n 

I 

o 


1.12 
0.85 


0.29 


I 


o 


.  2  S 


9  m 


2.58 
3.44 


1.09 


0.60 


1.63 


1.46 
2.50 
0.36 
0.58 
0.89 
0.80 
0.96 
1.41 
1.25 
1.75 
2.11 
2.33 


enco  of  east  Jettv,  obtained  by  eliminating  results  of  new  work  and  damage  from  storms, 
)  October  31  =  1.374  feet. 


3  bere  copies  of  statements  forwarded  to  the  following  papers 
rleans,  Angnst  30,  September  29,  November  1,  and  December 
nance  of  iiistrnctions  from  the  honorable  Secretary  of  War, 
nation  of  an  exact  character  as  to  important  facts  regarding 
of  channel,  and  so  forth,  shall  be  published  promptly  after  its 
lent.  Statements  were  forwarded  to  the  New  Orleans  Times, 
Democrat,  and  Price-Current. 
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UxiTKD  States  Engineer  Office, 

Port  Ead9y  La,,  Augini  30, 1877. 

Co  the  30th  day  of  Augast  there  was  a  20  feet  channel  at  average  flood-tide,  whkb 
is  the  same  as  high  tide  of  Aa^ast  30,  through  the  bar  at  South  Pass,  and  throagbont 
the  pass,  and  between  the  jetties.  Its  least  width  was  192  feet.  A  practicable  chao- 
Del  of  20.8  feet  was  found.  The  interruption  to  navigation  for  a  vessel  dnwisgS 
feet  was  114  feet  in  length. 

Wherever  found,  that  is,  with  the  exception  of  the  interruption  above  noted,  tbeS 
feet  channel  was  at  least  130  feet  wide.  The  space  lacking  a  22  feet  chaDnel  of  tbt 
full  width  of  200  feet  is  about  900  feet  in  length. 

At  low  tide  of  August  30  these  depths  were  lessened  1.1  feet.  On  August  29 1  vide 
channel  22.2  feet  deep  in  its  shallowest  place  was  found  at  the  head  of  South  Pass. 

I  certify  that  the  above  is  a  correct  statement  taken  from  the  results  of  my  l>te»^ 
survey. 

M.  R.  BROWX, 
Captain  of  Entfineets^  V.  1  J- 

Official.    Furnished  by  order  of  the  Hon.  Secretary  of  War. 

United  States  Engineer's  Office, 

Part  EadSy  La,,  Sqttanber  29, 1877. 

On  the  28th  of  September  there  was  a  20  feet  channel,  at  average  flood-tide,  throngt 
the  bar  at  South  Pass,  and  throughout  the  pass,  and  between  the  jetties.  Iti  \t»A 
width  was  230  feet.    A  practicable  channel  of  20.7  feet  was  found. 

The  interruption  to  navigation  for  a  vessel  drawing  22  feet  was  85  feet  in  length. 

Wherever  found,  that  is,  with  the  exception  of  the  interruption  above  noted,  t) 
22  feet  channel  was  at  least  110  feet  wide. 

The  space  lacking  a  22  feet  channel  of  the  full  width  of  200  feet  is  about  1,300  fie 
in  length. 

At  low  tide  of  September  28  these  depths  were  lessened  1.5  feet,  and  at  high  ti 
0.7  foot. 

On  September  25  a  wide  channel  of  22.3  feet  depth  was  found  at  the  head  of  the  pi 

I  certify  that  the  above  is  a  correct  statement  taken  from  the  results  of  my  lat 
survey. 

M.  R.  BROWN, 
Captain  of  Engineers,  U.  S.  i 

Official.    Furnished  by  order  of  the  Hon.  Secretary  pf  War. 

United  States  Engineer's  Office,* 
Port  Eads,  La.,  Xovember  1, 187 

On  the  Slst  day  of  October  there  was  a  20  feet  channel,  at  average  flood>tide,  thro 
the  bar  at  South  Pass,  and  throughout  the  pass,  and  between  the  jetties.  Its  h 
width  was  210  feet.  A  practicable  channel  of  21  feet  was  found.  The  iotermptioi 
navigation  for  a  vessel  drawing  22  feet  was  430  feet  in  length. 

Wherever  found,  that  is,  with  the  exception  of  the  interruption  above  noted,  th< 
feet  channel  was  at  least  160  feet  wide.  The  space  lacking  a  22  feet  channel  of  the 
width  of  200  feet  is  about  850  feet  in  length. 

At  low  tide  of  October  31  these  depths  were  lessened  0.8  foot,  and  at  high  tide 
foot. 

On  October  24  a  wide  channel  of  22.5  feet  depth  was  found  at  the  head  of  Sc 
Pass. 

I  certify  that  the  above  is  a  correct  statement  taken  from  the  results  of  my  la 
surveys. 

M.  R.  BROWN, 
Captain  of  Engineers,  U,  S, . 

Official.    Furnished  by  order  of  the  Hon.  Secretary  of  War. 

United  States  Engineer's  Office. 

Port  Eads,  December  2, 187 
On  December  1  there  was  a  practicable  channel  21.3  feet  deep  in  its  shoalest  ] 
throughout  South  Pass  to  the  deep  water  of  the  Gulf  at  average  flood-tide. 
A  line  22.4  feet  in  depth  could  be  traced  through  the  bar  to  deep  w^ater. 
The  20  feet  channel  was  212  feet  wide  and  the  21  feet  channel  120  feet  wide  at 
narrowest  contraction  of  each. 

The  interruption  to  a  practicable  channel  between  22  feet  inside  and  the  same  de 
outside  was  90  feet  in  length. 
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low  water  of  the  day  these  depths  were  lessened  1.6  feet,  and  at  high  water  aboat 

•ot. 

ertify  that  the  above  is  a  correct  statement  taken  from  the  resalts  of  my  latest 

^^'  M.  R.  BROWN, 

Captair^of  Engineers f  U.  S,  A, 

icial.    Famished  by  order  of  the  Hon.  Secretary  of  War. 

be  next  monthly  survey  \^ill  be  made  on  or  aboat  Janaary  7, 1878, 
rder  to  divide  into  two  nearly  equal  periods  the  interval  between 
ember  15  and  January  31. 

Very  respectfully,  your  obedient  servant, 

M.  R.  BROWN, 
Captain  of  Engineers,  U,  8.  A. 
[on.  G.  W.  McCrary, 

Secretary  of  War,  iVashington,  D.  C, 

H.  Ex.  52 4 
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5th  GoNaBBSs, )    HOUSE  OF  REPEESENTATIVES.    (  Ex.  Doo. 
ZdSeaaion.       i  \    No.  53. 


SAINT  CROIX  EIVBR. 

LETTER 

FROM 

^•HE    SECRETARY    OF    WAR, 

TRANSMITTINO 

Report  upon  Saint  Croix  Biver. 


IBRUARY  15,  1878.— Referred  to  the  Committee  on  Commerce  and  ordered  to  be 

printed. 


Wab  Dbpaetment, 
Washington  City^  February  13,  1878. 

Tlie  Secretary  of  War  has  the  houor  to  transmit  to  the  Hoase  of  Bep- 
isentatives,  in  compliance  with  the  resolation  of  the  Hoase  of  the  6th 
istant,  copy  of  House  Execntive  Document  No.  75,  part  6,  Forty  third 
ongress,  second  session,  containing  the  latest  report  on  the  Saint  Croix 
iver;  al80,letter  of  the  Chief  of  Engineers  of  the  12th  instant,  submitting 
[Q  ASkiQe 

GEO.  W.  MoCRAKY, 

Secretary  of  War.. 
The  SpEaksb  of  the  House  of  Representatives, 


Office  op  the  Chief  of  Engineers^ 
Washington,  D.  0.,  February  12,  1878* 

Bib:  I  have  the  honor  to  acknowledge  the  reference  to  this  ofl&ce  ft>r 
[>orl  of  the  following  resolution  of  the  House  of  Representatives,  viz : 
^*  Besolvedj  That  the  Secretary  of  War  be,  and  he  is  hereby,  requested 
transmit  to  this  House,  at  his  earliest  convenience,  so  much  of  the 
ter  of  his  predecessor,  addressed  to  the  Forty-third  Congress,  bearing 
te  February  8, 1875,  as  relates  to  the  examination  and  improvement 

the  Saint  Croix  River,  in  the  States  of  Minnesota  and  Wisconsin ; 
Setber  with  such  renewed  or  forthes  recommendations  and  other 
pers  relating  thereto  as  he  may  deem  proper." 
in  reply  I  beg  leave  to  state  that,  in  obedience  to  the  requirements 

section  2  of  the  river  and  harbor  act  of  June  23, 1874,.  an  examina- 
|Q  was  made  of  the  ^^  Saint  Croix  River  below  Saint  Croix  Falls,  in 
innesota  and  Wisconsin,"  and  the  report  thereon  was  submitted  to 
ingress  by  the  Secretary  of  War  February  Sy  1875,  and  was  printed 


l! 


2  SAINT   CROIX   RIVER. 

in  Ex.  Doc.  No.  75,  part  6,  H.  B.,  43(1  Congress,  2d  session,  a  < 
which  is  inclosed. 

No  further  information  in  relation  to  the  Saint  Croix  Biver  hs 
been  received  at  this  office. 
The  resolution  of  the  House  of  Representatives  is  herewith  rei 
Very  respectfully,  your  obedient  servant, 

A.  A.  HUMPHBBYS, 
Brigadier  Oetieral  and  Chief  of  Engirt 

Hon.  Geo.  W.  MgGrary,  Secretary  of  War. 


[  Forty-third  Congress,  second  session .    Honse  of  Represen tati  ves. — ^Ez.  Doc.  75, 

Letter  from  the  Secretary  of  War,  transmitting  reports  of  examinatiims  of  the  Saint  d 

Chippewa  Rivers, 

War  Departmknt,  February  8, 

The  Secretary  of  War  has  the  honor  to  transmit  t-o  the  Jlonse  of  Represen  tat 
farther  compliance  with  the  provisions  of  the  act  of  Jnne  23, 1874,  copies  of  n\ 
examinations  uf  the  Saint  Croix  and  Chippewa  Rivers. 

WM.  W.  BELKNAF 
Seere.ary  tf 

Office  of  thr  Chief  of  ExGiNRRKi 
Washington f  D  C,  February  5, 

Sir  :  I  heg  leave  to  Rnhmit  herewith  copies  of  reports  to  this  office  of  the  e] 
tions  of  Saint  Croix  River,  from  Saint  Croix  Falls  to  its  month,  Minnesota  ai 
I  consin  ;  and  of  Chippewa  Kiver,  from  Chippewa  Falls  to  ite  month,  Wisooosii 

-  ^  in  compliance  with  provisions  of  the  river  and  harbor  act  of  June  23,  1874. 

Very  reepectfnlly,  yonr  obedient  servant, 

A.  A.  HUMPHREYS 
Brigadier-General  and  Chief  of  JSuffi 
Hon.  W.  W.  Brlknap, 

Secretary  of  War, 


Examination  of  Saint  Croix  River  from  Saint  Croix  Falls  to  its  mouthy  Minnesota  t 

consin. 

Saint  Paul,  Minn.,  January  30, 

General  :  I  have  the  honor  to  make  the  following  report  of  an  examinatioi 
Saint  Croix  River,  Miiiiiesot«and  Wisconsin,  from  the  Falls  of  Saint  Croix  to  its 

The  examination  was  made  by  a  party  nnder  the  charge  of  Assistant  D.  ] 
worth. 

The  river  was  carefnlly  examined  for  the  whole  of  the  above  distance,  and  i 
surveys  were  made  of  the  localities  where  obstructions  existed. 

I.— description  op  river. 

The  headwaters  of  this  river  reach  to  within  25  miles  sonth  of  Ashland  on  L 
perior,  and  it  drains  an  area  of  qnite  6,000  miles,  above  the  Falls  of  SfMO«  Cni 
the  Falls  of  Saint  Crofx  it  falls  over  a  trap-rock  into  a  deep,  narrow  gorge,  t 
feet  wide,  bnt,  a  very  short  distance  below,  widens  ont  to  aboat  600  feet.  Tb 
the  river  in  3  miles,  attaint  Oroix  Falls,  is  about  74  ft^t. 

The  width  of  the  river  below  varies  from  300  to  800  feet.  The  valley  is  from  '< 
to  1  mile  wide,  and  is  bounded  by  high,  deep,  rocky  blnflfs,  their  formation  be 
sand-rock  overlaid  by  limestone,  th«^  wide  parts  beiug  generally  low  and  marsl 

The  only  considerable  tributary  'between  the  falls  and  the  lake  is  the  Appl 
The  average  river-elope  from  the  falls  to  Lake  Saint  Croix,  at  low  water,  is  .61 
mile.  The  low- water  discharge,  just  below  the  falls,  is  about  4,000  culwlo  feet 
ond.  At  Stillwater  the  rtver  widens  out  into  Lake  Saint  Croix,  which  haa  a  ^ 
from  2,000  to  7«000  feet.  The  borders  of  the  lake  are  high,  steep  bluffs  of  sai 
overlaid  by  limestotie*    There  da  but  little  diffe»ence  between  the  levels  at  8t: 
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and  the  month  nf  ^ake  Saint  Croix — only  1  inch  (October  20, 1874).  The  distance  from 
Saint  Croix  Falls  to  Lake  Saint  Croix  is  28^  miles,  and  from  the  bead  of  the  lake  to  the 
Mississippi  River,  24  miles. 

II.— OBSTRUCTIONS. 

The  obstructions  to  free  navigation  of  the  river  are  of  two  kinds,  natural  and  artifi- 
cial. 

1.  Natural  obairuotUfHa. — ^Tbe  natural  obstructions  consist  of  sand  and  gravel  bars 
formed  in  wide  places  in  the  river,  some  bowlders,  and  overhanging  trees.  These  are 
Temarkably  few,  and,  for  the  greater  part  of  each  navigable  season,  there  is  now  no 
i^ronble  in  navigar.ing  the  river,  so  far  as  n*atural  obstructions  are  concerned. 

The  following  is  the  list  of  natural  obstructions  between  the  falls  and  Stillwater : 
1st.  From  .7  to  1.2  miles  below  the  falls  is  a  broad  channel,  and   a  narrow  one  be- 
liind  an  island.    Tbe  narrow  one  is  used  at  extreme  low  water,  but  is  not  easy  to  navi- 
^atH  on  account  of  boom  arrangements  and  narrowness.    (See  detail  No.  1.) 

2d.  Foot  of  McLeod's  Lake,  12.6  miles  below  the  falls,  sand-^  ar.    (See  detail  No.  3.) 
3d.  Below  month  of  Apple  River,  20.7  miles  below  the  falls,  sand-bar,  due  to  detritus 
tronght  down  by  Apple  Rivt-r.    (See  detail  No.  4.) 

4th.  26.6  miles  below  the  falls,  sand-bar.    (See  detail  No.  4.) 
5th.  Stillwater,  sand-bar  at  mouth  of  river.    (See  detail  No.  4.) 
2   Artificial  a6«(ruc/io>»«.— These  consist  of  boom-piers,  liofs  of  piling  to  carry  sheer- 
Imoms,  And  loone  logs  floating  down  stream.    There  are  four  bo<)m-iiiei-H4  6  mil-  s  below 
the  fallSf  and  five  boom-piers  just  above  O8ceola,  which  are  very  much  in  the  way  of 
buits.    These  piers  are  not  nse<l  now  for  any  purpose.    The  b<K)m  company  use  the 
r<ver  for  their  collecting  and  distributing  boom-grounds,  for  some  seven  miles  above 
Stillwater.    During  the  early  narr.  of  the  season  of  navigation  the  river  for  about  livo 
miles  of  this  distance  is  entirely  filled  with  logs,  which  at  times  entirely  prevent  any 
navigation  of  the  river  for  this  distance;  and,  until  the  logs  are  rafted  and  distrib- 
uted, the  steamboats  have  to  take  side-chani  els  on  the  east  side  of  tbe  river.    This 
obstruction  continues  duiiug  (tome  seasouh  for  sixty  days.    Even  when  the  booms  are 
tiearly  empty  the  lines  of  piles  driven  to  direct  the  logs  into  tiie  booming-gronnds  are 
9  ^reat  obstruction.    8t«  amboals  towing  barges  have  great  trouble  in  pa  sing  through 
tho  two  upper  intervaln,  a^  the  lines  of  piles  are  nearly  parallel  with  the  current, 
^r-oiu  an  iuspection  of  tne  accompanying  detail-tracing  No.  4,  it  will  be  clearly  seen 
^O'vr  this  arrangement  of  booming-grounus  obstrncts  tbe  channel  of  the  river.    On  this 
''^^^^  Assistant  Ainsworth  makes  the  following  remarks: 

There  is  a  complaint,  however,  on  the  part  of  steamboat-men  and  residents  of  towns 
Aoove  ^>tillwater,  that  navigation  by  boats,  and  the  rafting  of  sawed  lumber,  is  pro- 
^^'^te^  by  the  use  of  several  miles  of  river  as  holding  for  logs,  after  the  heavy  *  runs' 
^r  ^^5^  early  summer.  The  fact  that  about  200,000,000  feet  of  logs  are  scaled  annually 
^*L  Stillwater,  of  which  one-half  is  sawed  there  and  one-half  rafted  to  points  on  the 
;^^^  below  and  the  Mississippi,  while  large  saw-mills  lie  idle  above,  is  evidence  in 
'^^t^iQcation  of  the  ooiuplaints,  as  proof  that  lomberiug  is  the  great  interest  over- 
iQ^kctf >'wing  all  otherM,  aud  proba  bly  has  the  active  sympathy  of  nearly  all  the  people 
^  t^he  Saint  Croix  Valley.  The  interests  of  the  mill-owners  at  Stillwater  and  the 
^^^*^  corporation  seem  identical,  and  favor  concentiation  at  that  point.  The  loggers 
»n<l  log.runners  may  be  neutral,  and  the  interests  of  the  small  towns  struggle  at  a 
a*^*^cl  vintage." 

^^  in  other  reports  on  rivers,  where  lumbering  is  the  predominant  interest,  I  respect- 

^"^Vj^  suggest  that,  if  tbe  United  States  is  to  improve  this  river  by  removing  natural 

^^^^^rnctions,  some  provision  must  be  made  to  prevent  the  placing  of  artificial  ones. 

.^^^low  Stillwater  the  only  obstruction  to  navigation  is  Catflsh  Bar,  6  miles  below 

>^^^8on.    Tbis  bar  is  caused  by  the  direction  of  the  current  on  the  east  side  of  the 

^*^^*  and  the  detritus  brought  down  by  Bowles  Creek  from  the  west  side.    There  is  a 

c^aiiDel  through  it,  but  at  such  an  angle  with  the  general  direction  of  the  lake  as  to 

f^Hko  its  navigation  difficult.    (See  detail  tracing  No.  6.)    Tht^re  is  some  trouble  for 

"^^^^ts  in  making  the  landing  at  Hudson.    Just  above  Hudson  the  Willow  River  comes 

^u  from  the  east,  and  between  its  month  and  the  chi^nnel  is  an  immense  sand-bar,  quite 

t^are  at  low  water.    (See  d«:tail  tracing  No.  5.)    On  this  sand-bar  is  located  a  trestle- 

^bridge  of  the  West  Wisconsin  Railroad.    Tbe  draw  in  tbe  bridge  is  well  located,  and 

does  as  little  injury  to  navigation  as  any  bridge  could.    Tbe  pui  it  of  the  sand-bar  is 

gradually  extending  northward,  and,  in  tim*-,  will  entirely  prevent  all  approach  to 

Hu'ltton.    To  remedy  tbis  would  require  a  relocation  of  the  rail  road -bridge  and  draw, 

tie  cl ising  up  of  the  present  channel  on  the  west  side  of  thb  lake,  and  dredging  out  a 

iiew  channel  from  th^  upper  side  of  the  bar  to  the  east  shore  at  Hudson,  all  oi    tvhich 

ivonld  coec  an  immense  sum,  and  as  it  does  npt  appear  that  the  commerce  of  tbe  river, 

0/tljer  at  present  or  in  the  future,  would  justify  auy  such  expeiditure,  no  plan  or  esti- 

jptkte  is  submitted.    £leven  miles  below  Hndson  is  thn  Kinnikanick  Bar,  which  is  at 

/    filie  nionth  of  the  river  of  same  name,  coming  in  from  Wisconsin.    There  was,  however, 
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a  good  cbannel,  at  least  300  feet  wide  and  4  feet  deep,  on  west  aide  of  lake,  ud  s 
ioiprovement  is  thought  neoeeeary. 

lU. — IHPROVKMBNTS. 

The  improvements  reqaired  for  a  3-foot  channel  at  low- water  are  as  follows : 

1.  .7  miles  below  the  falls,  250  linear  feet  brush-dam,  to  close  west  channel,  at 

$5.50  per  foot $1,55 

2.  12.15  miles  below  falls,  100  linear  feet  brush-dam,  at|3 M 

3.  20.75  miles  below  falls  (Apple  River),  600  linear  feet  brush-dam,  at 

$4.50 ^ $2,700 

200  linear  feet  brush-dam,  at  $1.50 300 


4.  26^  miles  below  falls,  300  linear  feet  bmsh-dam,  at  $4.25 1,25 

5.  26.73  miles  below  falls,  300  linear  feet  brush-dam,  at  $5.50 $1,6.')0 

100  linear  feet  brash-dam,  at  $3 300 

1,» 

6.  Delta  of  river  just  above  Stillwater,  400  linear  feet  brush-dam,  at 

$5.20 2.200 

lOOlinear  feet  brush- dam,  at  $.) 300 

2,5(» 

7.  Removing  460  cubic  yards  boom- pier,  at  $3 1,39 

8.  Catting  down  overhanging  trees 900 

9.  Catfish  Bar,  1,400  feet  wing-dams,  at  $5.50   7,70(1 

19,7® 
10  per  cent,  for  contingencies 1.978 

Total  amount 21,75e' 

All  of  the  above  amount  can  be  Judiciously  expended  in  one  season. 
It  may  be  that  a  J^tty  from  the  end  of  the  delta  toward  Stillwater  may  beeoiM 
necessary  to  keep  a  good  channel  across  the  bar  to  the  deep  water  in  front  of  Stillmter 

IV. — COMMBRCB. 

The  principal  interest  in  the  Saint  Croix  Valley,  as  stated  above,  is  thelnmber-tnde 

All  of  the  towns  between  Stillwater  and  the  Saint  Croix  Falls  depend  largely  on  tbe 
river  for  means  of  transportation  for  persons  and  supplies.  There  is  one  steamer  tlut 
makes  daily  trips  duriug  the  season  of  navigation  from  Stillwater  to  Saint  Croix  Falls 
and  return,  besides  which  there  are  other  steamers  that  make  about  four  trips  a  week. 

Below  Stillwater  there  are,  daily,  several  steamers  passing  up  and  down  in  connec- 
tion wi  h  the  lumber-trade. 

There  was  no  means  of  accurately  determining  the  statistics  of  commerce  in  the  vallff 
of  the  Saint  Croix.  As  before  stated,  about  200,000,000  feet,  board-measure,  of  logs  tie 
annually  scaled  at  or  near  Stillwater,  about  one-half  of  which  aie  there  manufactured 
into  lumber,  and  the  remainder  rafted  down  stream  to  inills  below,  on  the  Saint  Croix 
and  Mississippi  Rivers.  About  4,500,000  feet  of  lumber  are  manufactured  at  theseT- 
oral  saw-mills  above  Stillwater,  a  great  part  of  which  is  sold  in  the  country  and  the 
remainder  rafbed  down  the  stream.  There  are  also  several  fltiuring-mills  in  the  valley 
that  ship  flour  by  the  river.  The  population  of  the  several  towns  on  the  river,  between 
its  month  and  Saint  Croix  Falls,  amounts  to  about  15,000  people. 
Very  respectfully,  your  obedient  servant, 

F.  U.  FARQUHAR, 
Major  of  Enginem, 

Brig.  Gen.  A.  A.  Humphrbys, 

thirf  of  Engineers,  U,  S,  A, 


45th  Congress,  \   HOUSE  OP  KEPRESEIjJTATIVES.    (  Ex.  Doc. 
2d  Session.       i  \    No.  54. 


^CCODNTABILITY  OP  DISBUESINGCLEEK   OP   THE   JNTE- 

RIOR  DE'PARTMENT. 


LETTER 


FBOM 


•3HE   SECRETARY   OF    THE   INTERIOR, 


RECOMMENDING 


3^t  the  disbursing-clerJc  of  the  department  be  relieved  from  responsibility 

of  the  payment  of  certain  forged  vouchers. 


February  19, 1878. — Referred  to  the  Committee  of  Claims  and  ordered  to  be  printed 


Department  of  the  Interior, 
Washington^  D.  (7.,  February  15, 1878. 

Sir:  I  have  the  honor  t/O  transmit  herewith  the  petition  of  Richard 
^Joseph,  esq.,  disbnrsing-clerk  of  the  Interior  Department,  setting  forth 
that  during  the  month  of  September,  1877,  certain  vouchers,  purporting 
to  be  signed  by  employes  of  the  Patent  Office,  representing  the  amount 
of  $1,167,  were  presented  to  him  by  Frederick  R.  Goodridge,  a  clerk  in 
the  office  of  the  Commissioner  of  Patents,  charged  with  the  duty  of 
preparing  the  pay-rolls  and  vouchers  and  presenting  them  for  payment ; 
that  he  paid  said  vouchers  in  good  faith,  and  gave  the  money  to  said 
Goodridge  for  delivery  to  the  parties  entitled,  as  was  the  custom  in  such 
cases. 

A  few  days  after  such  payments  were  made  it  was  discovered  that  the 
signatures  affixed  to  said  vouchers  were  forgeries,  so  well  executed  as 
to  escape  detection  upon  a  careful  examination.  The  vouchers  were 
approved  before  payment  by  the  Commissioner  of  Patents,  and  by  the 
Assistant  Secretary  of  the  Interior.  The  said  Goodridge  confessed  that 
he  had  forged  said  vouchers  and  appropriat;ed  the  money  to  his  own  use. 

Upon  an  indictment  found  by  the  grand  jury  of  the  supreme  court 
of  the  District  of  Columbia  he  plead  guilty,  and  was,  on  the  8tb  instant, 
sentenced  to  hard  labor  in  the  penitentiary  for  two  years.  The  disburs- 
ingclerk  has  paid  to  the  persons  entitled  the  sums  obtained  by  Good- 
ridge on  the  forged  vouchers,  and  must,  therefore,  account  to  the  govern- 
ment out  of  his  own  private  means  for  the  sum  of  $1,167.  The  said 
Goodridge  had,  previous  to  the  occurrences  herein  referred  to,  borne  a 
^ood  reputation.  The  vouchers  presented  were  properly  approved. 
The  disbursingclerk  cannot  be  charged  in  this  matter  with  any  failure 
to  exercise  proper  care,  or  with  any  neglect  of  duty.  This  department 
has  full  confidencein  his  faithfulness  and  integrity.  Great  injustice  would 
be  done  to  him  by  holding  him  personally  responsible  for  the  amounts 
paid  upon  the  fraudulent  vouchers  referred  to.    I  therefore  commend  his 
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request  to  be  relieved  from  accoantability  for^tbe  amoant  so  paid,  totk  i 

favorable  consideration  of  Congress.  '  | 

Very  respectfally, 

0.  SCHURZ,  Secretary. 
Hon.  Samuel  J.  Eandall, 

Speaker  of  the  House  of  Representatives. 


Washington,  D.  C,  February  14, 187& 
To  the  House  of  Representatives  of  the  United  States : 

Your  petitioner  respectfully  sbows  tbat,  on  the  1st  day  of  July,  ISTJ, 
he  was  appointed  disbarsingclerk  for  the  Department  of  the  Intenor. 
and  entered  into  ample  and  satisfactory  bonds  for  the  faithful  discbarge 
of  his  duties  as  such.  That  since  that  date  he  has  so  continiied,  and  is 
now,  in  the  faithful  discharge  thereof,  having,  during  that  period,  dis- 
bursed over  twenty  millions  of  dollars  of  the  public  moneys,  andae 
counted  therefor  to  the  complete  and  entire  satisfaction  of  the  proper 
officials  of  the  Treasury  Department. 

That  a  part  of  his  duties,  as  aforesaid,  is  the  payment  of  the  salaries 
of  the  employes  of  the  department  and  its  various  bureaus  and  offices. 

That  during  the  month  of  September,  1877,  last  past,  certain  vouchers, 
amounting  in  all  to  the  sum  of  $1,167,  purporting  to  be  signed  by  em- 
ployes of  the  Patent  Office,  on  account  of  their  services,  and  beariog 
the  genuine  indorsement  of  approval,  in  writing,  of  the  Commissiooer 
of  Patents  and  of  the  Assistant  Secretary  of  the  Interior,  were  pre- 
sented to  him  for  payment.  That  he,  relying  upon  the  strength  and  au- 
thority of  such  approvals,  and  the  official  and  moral  integrity  of  one 
Frederick  B.  Goodridge,  a  clerk  in  the  office  charged  with  the  duty  of 
preparing  vouchers,  pay-rolls,  &c.,  and  of  presenting  them  for  payment, 
paid  said  vouchers  in  good  faith,  and  handed  the  money  to  said  Good- 
ridge for  delivery  to  the  said  employes,  as  was  the  custom  in  such  case& 

That,  a  few  days  subsequently  to  such  payment,  it  was  discovered 
that  the  signatures  affixed  to  said  vouchers,  and  purporting  to  be  the 
genuine  signatures  of  said  employes,  were  forgeries,  but  so  well  and 
artfully  executed  as  to  confound  and  astonish  the  genuine  parties  them- 
selves. That  said  discovery  having  been  made,  Goodridge  thereupon 
confessed  his  committal  of  the  crime,  and  appropriation  of  the  money  to 
his  own  use. 

True  bills  of  indictment  were  thereupon  presented  against  said  Good- 
ridge by  the  grand  jury,  in  the  supreme  court  of  the  District  of  Colam- 
bia,  holding  a  criminal  term,  and  he  was,  on  the  8th  instant,  under  a 
plea  of  guilty,  sentenced  to  the  penitentiary  at  hard  labor  for  the  period 
of  two  years. 

Your  petitioner  further  shows  that  he  was  compelled  to  repay  said 
vouchers  to  the  genuine  parties,  and  is  therefore  obliged  to  account  to  the 
government  out  of  his  private  means,  for  the  sum  of  $1,167  so  repaid. 

He  therefore  prays  that  he,  being  innocent  of  any  laches  or  neglect, 
and  having  relied  upon  the  authority,  in  writing,  of  the  Assistant  Sec- 
retary of  the  Interior  and  the  Commissioner  of  Patents  in  the  original 
])ayment  of  said  vouchers,  ought  not  to  be  held  accountable  to  the  United 
States  for  the  sum  aforesaid.  To  the  end,  therefore,  that  appropriate 
legislation  may  be  had  to  relieve  him  from  such  accountability,  yoar 
petitioner  now  and  will  forever  humbly  pray. 

EIOHARD  JOSEPH, 
Disbursing-ClerJc  Department  of  the  Interior. 

C 


45th  Conorbss,  )    HOUSE  OF  BEPRESENTATIVES.    (  Ex.  DoO. 
2d  Session.      i  \   No.  55. 


DISTRIBUTION  OP  UNITED  STATES  TROOPS. 


LETTER 

FROM 


THE    SECRETARY   OF    ¥AR, 

SHOWING 

The  distribution  of  United  States  troops. 


^^EBRUARY  19, 1878. — Referred  to  the  Committee  on  Military  Affairs  and  ordered  to  be 

printed. 


War  Department, 
Washington  Citpj  February  18,  1878. 

The  Secretary  of  War  has  the  honor  to  transmit  to  the  House  of 
Z^presentatives,  for  the  Committee  on  Military  Affairs,  in  response  to 
t;be  reqaest  of  Hon.  Levi  Maish,  of  said  committee,  a  report  of  the 
.-Adjutant-General,  of  this  date,  and  the  lists  submitted  by  him,  showing 
tke  distribution  of  United  States  troops,  staff  officers  of  the  Army,  with 
t^lieir  stations,  and  officers  of  the  line  detailed  for  staff  duty,  how  and 
"^here  employed,  on  the  30th  of  June,  1877. 

GEO.  W.  McCRAEY, 

Secretary  of  War, 

To  the  Speaker  of  the  House  of  Representatives. 


Headquarters  of  the  Army, 
Adjutant-General's  Office, 

Wa,shington,  February  18, 1878. 

Sir  :  In  answer  to  the  letter  of  the  Hon.  Levi  Maish,  acting  chairman 
c^f  the  Committee  on  Military  Affairs  of  the  House  of  Representatives, 
^ated  the  31st  ultimo,  and  referred  to  this  office  for  report,  I  have  the 
lioDor  to  inclose  herewith  the  following  statements,  viz : 

Ist.  Distribution  of  United  States  troops  in  the  several  military  divis- 
ions and  departments  on  the  30th  day  of  June,  1877. 

2d.  List  of  staff  officers  of  the  Army,  with  their  stations  and  duties 
O^ane  30, 1877. 

3d.  List  of  officers  of  the  line  detailed  for  staff  duty,  showing  how 
^nd  where  employed  at  the  same  date. 

In  addition  to  the  foregoing,  lists  of  all  line  officers  detached  fto^Si 
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their  coinpaDies  or  regiments,  and  performing  other  tbau  staff 
the  time  in  question,  are  also  transmitted. 
I  have  the  honor  to  be,  sir,  very  respectfully,  your  obedient  s 

E.  D.  TOWNSENE 
_  Adjutant  Oe 

The  Hon.  Secretary  of  war,  Wmhington^  D,  C. 


Distribution  of  United  States  troops  in  the  several  Militarii  Divisions  and  Depar 

the  30tA  day  of  June,  1877.* 


MIUTABT  DIVISION  OF  TIIB  ATLANTIC 


(Embracing  the  Xevr  England  States.  State  of  New  York  [excepting  th^  Departmt^nt  aod  t 
Went  PointJ,  States  of  New  Jersey.  Pennsylvania,  Delaware,  Marjland,  Virffinia,  Weet  Virgi 
Michlfcan,  Wl»con»in,  Indiana,  and  the  District  of  ColambU;  also  the  territory  comprehend 
Departments  of  the  Gulf  and  the  Soath). 


Pe8ts« 


Fort  Hamilton,  X.  Y 

Fort  Wadsworth,  N.  Y 

Fort  Porter,  N.  Y 

Fort  Niagara,  N.  Y 

Fort  Ontario,  N.  Y 

Plattsburff  Barracks,  N.  Y 
Madison  Barracks,  N.  Y... 

Fort  Wayne,  Mich 

Fort  Mackinac  Mloh 

Fort  Schuyler,  N.  Y 

Fort  Warren,  Mass 

Fort  Independence,  Mass  . 

Fort  Preble,  Me 

Fort  Trumball,  Conn 

Fort  Adams,  R.  I 

Fort  McHeury,  Md 

FortFoote,  Md 

Fort  Monroe,  Va 

Washington  Arsenal,  D.  C 

Total 


1 

p. 

S 

S 


a 

a 


4 

2 
1 
1 
1 
1 
1 
S 
1 
1 
9 
2 
] 
2 
4 
3 
1 
5 
6 


41 


Arm  of  service. 


Strength  of  frarri- 
son,  present  and 
absent. 


Artillery 
..do..*. 
Infantry 
Artillery 
...do  ... 
...do  ... 
...do... 
Infantry 
...do  ... 
Artillery 
...do... 
...do  ... 
...do  ... 
...do  ... 
...do  ... 

...  do 

...do 

...do 

...do  .... 


1- 

o 


20 

10 

4 

4 

4 

4 

5 

9 

4 

5 

9 

10 

5 

8 

20 

16 

4 

35 

24 

900 


a 
o 

a 

OB 
... 

IS 


197 

70 

33 

37 

40 

39 

39 

76 

29 

33 

65 

65 

38 

65 

19d 

164 

41 

263 

213 


^ 


1,705  I  1,905 


217  Headqoarters 
80 
37 
41 
44 
4.) 
44 

85  i  Headnoarten: 
33 
38 
74 
75 
43 
73 

218  Headquarters 
180  '  Headquarters 

45 
298 
237 


DEPABTJCEin'  OF  THK  SOUTH 


I 


(Embracing  the  States  of  North  Carolina,  South  Carolina,  Georgia,  Florida,  and  so  much  of  £ 

and  Tennes«»ee  as  lies  east  of  the  TeDnessue  Kiver). 


Posts. 


CO 

's 

ee 

s 

o 


5 


Fort  Johnston,  N.  C ;    1 

Morganton,  N.  C i    1 

Charleston,  S.  C \    3 

Columbia,S.C 7 

Greenville,  S.C 2 

Atlanta,  Ga 9 

Savannah,  Ga 1 

Saint  AugUHtine,  Fla ;    2 

Fort  Barrancas,  Fla 3 

2 
I 


Key  West,  Fla, 
Chattanooga,  Tenn. 

Total 


32 


Arm  of  service. 


Artillrrj'. 
Infantiy  . 
Artillery, 
lufauti  y . 

do 

— do 

Artillery. 

— do 

—  do 

..  do 

Infantry . 


Strength  of  garri-  j 
son,  present  and  i 
absent.  I 


il 

!  c£ 
SO 


\ 


4 

4 

16 

2.> 

8 

32 

4 

8 

10 

(i 

3 

120 


a 

S 
•a 


a 
'A 


1,214 


40 

36 

162 

268 

70 

33^* 

40 

79 

88 

55 

38 


5 
be 

fee 

<5 


44 

40 

178 

293 

78 

370 

44 

87 

98 

61 

41 

1,334 


Headquartets 
Headqaurtirs 

Headquarten 
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DHFABTMSNT  OF  THE  GULF 


;ing  the  States  of  Loaisiana,  ArkaosaA,  MiAslssippi,  Alabama,  and  the  parta  of  Kentackj  and 

Tonneasee  lyiog  west  of  the  Tennessee  Kirer). 


Posts. 


Barracks,  La 

U>age,  La 

larles,  La 

ock,  Ark. 

)ring8,  Miss 

Miss 

ille,Ahfc 

Ala 

Temon  Barracks,  Ala 

)tal 


S 

a 

5 

o 

o 
u 

a 


3 
3 
2 
2 
1 
1 
S 
3 
3 

20 


Arm  of  service. 


iDfantry 

do. 

do. 

do. 

do. 

do. 

do. 

do. 

do. 


Strength  of  garri- 

son, 

present  and 

absent. 

^ 

• 

a 

a 

o 

•iff 

e 

^ 

is 

1 

a  ® 

«rf 
_• 

h 

o 

a 

bfi 

u . 

UH 

^ 

12 

12B 

140 

10 

114 

124 

7 

72 

79 

7 

66 

73 

4 

37 

41 

3 

37 

40 

7 

69 

76 

14 

126 

140 

10 

HO 

100 

74 

739 

813 

Headquarters  13th  Inf. 


Headqnarters  3d  Inf. 


MIUTARy  DIVISION  OF  THE  MIttSOUKI 


;e8  the  territory  comprehended  in  the  Departments  of  the  Missoari,  Dakota,  Texas,  and  the 

Platte). 


DEFARTMFJfT  OF  THE  MISSOURI 


tiug  the  States  of  Missoari,  Kansas,  Illinois,  and  Colorado ;  Territory  of  New  Mexico,  Indian 

Territory,  and  the  post  of  Fort  Elliott,  Tex.). 


Posts. 


•dge,  Kans 

lys,  Kans 

rued,  Kans 

aven  worth,  Kans . . . 

ley,  Kans 

aven  worth  Military 
1,  Kans. 

silace,  Kans 

liott,  Tex 

bson,  Ind.  T 

on,  Colo 

no,  Ind.  T 

l.IndT 

upply,  Ind.  T 

9  changing  stations. 

iroy.  N.  Nlex 

lion.  N.  Mex 

ingate,  N.  Mex 

Eiig,  N.  Mex 

inton,  N.  Mex 

yard,  N.  Mex 

lirland.  Colo 

leld.  New  Mexico. . . 

oUl 


3 

a 

o 
o 


a 

0 


2 
1 
1 
6 
3 


2 
3 
2 
1 
4 
8 
5 
4 
1 
5 
3 
2 

4 
4 

2 
1 


64 


Arm  of  service. 


Infantry 

, do 

do 

do 

do  ...... 

Detachments 


Cavalry  and  infantry  . 

do 

Infantry 

do 

Cavalry  and  infantry. . 

do 

do 

do 

Infantry 

Cavalry  and  infantry  . 

do 

Infantry 

Cavalry  and  infantry 

do 

Cavalry 


Stren 

gthof 

garri- 

son, 

present  and 

absent. 

'S 

• 

s 

a 

9 

•S* 

a 

S 

t 

Sd 

a  o 

o 

9i 

O 

H 

70 

7 

63 

4 

37 

41 

3 

3.3 

36 

22 

234 

256 

14 

133 

147 

6 

65 

■31 

7 

105 

112 

11 

113 

124 

7 

71 

78 

6 

58 

64 

10 

215 

225 

28 

579 

607 

15 

189 

204 

12 

166 

178 

3 

31 

34 

16 

224 

840 

12 

121 

133 

7 

65 

72 

13 

142 

155 

11 

131 

142 

7 

79 

86 

2 

36  i      38 

1 

223 

2,890 

3,113 

Headquarters  23d  Inf 
Headqaarters  16th  Inf. 


Headquarters  19th  Inf. 
Headquarters  4th  Cav. 

Headquarters  15tblnf. 
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DRPABTIOlfT  OF  DAKOTA 

(Embracing  the  State  of  Minnesota  and  the  Territoriea  of  Dakota  and  Montana). 


Posts. 


Fort  Snellinff,  Minn 

Fort  Ripley,  Minn 

Fort  Abercrombie,  Dak .... 

Fort  Sisseton,  Dak 

Fort  Totten,  Dak 

Fort  Pembina,  Dak 

Fort  Seward  J)ak 

Fort  Baford,  Dak 

Fort  A.  Lioooln,  Dak 

Fort  Stevenson.  Dak 

Fort  Randall,  Dak 

Fort  Sally,  Dak 

Fort  Rice,  Dak 

Standing  Rock  Agency.  Dak 

Cheyenne  Agency,  Dak 

Fort  Shaw,  Mont...  

Fort  Ellis,  Mont 

Fort  Benton,  Mont 

Camp  Baker,  Mont 

Missonla,  Mont 

Camp  on  Tongue  River,  Mont 
Lower  Bni*6  Agency,  Dak . . . 

Total 


p. 
B 

s 


a 

a 


1 
1 
3 
1 
S 
S 
1 
7 

10 
1 
3 
4 
6 

11 
9 
5 
5 
1 
9 
1 

16 
1 


92 


Arm  of  serrice. 


Infantry 

do 

Cavalry  and  infantry 

Infantry 

Cavalry  and  infantry 

Infantry 

.....do 

do 

Cavalry  and  infantry 

Infantry 

do. 

do 

Cavalry  and  infantry 

Infantry 

do 

do 

Cavalry  and  infantry 

Infantry 

do 

do 

do 

do 


Strength  of  garri- 
son, present  and 
absent. 


o 


7 
4 
6 
3 
6 
7 
3 
23 
3-. 
4 

13 

14 

19 

35 

89 

19 

17 

3 

6 

3 

48 

3 


3(16 


a 


a 


46 

122 

41 

115 

66 

31 

271 

708 

43 

126 

164 

390 

416 

386 

199 

394 

33 

62 

38 

713 

39 


4,427 


53    Headqaartena 
27 
128 
44  ! 

121  i 

73  I 

34 
294 
743 

47 
138 
178 
409 
453 
415 
218 
411 

35 

68 

41 
761 

42 


Headquarters  <i 
Headqnaixcrs  7 

% 

Headqoarten  1 


Headquarters  1' 
Headquarters  1 
Headqaarters  7i 


Headquarters  51 


4,r33 


DBPARTMEXT  OF  TEXAS 


(Embracing  the  Sttte  of  Texas,  excepting  the  post  of  Fort  Elliott,  Tex.) 


Posts. 


Fort  Brown,  Tex 

Fort  Clark,  Tex 

Fort  Concho.  Tex 

Fort  Davis,  Tex 

Fort  Duncan,  Tex 

Fort  Griffin,  Tex .-.!.. . 
Fort  Molntosb,  Tex .... 
Fort  McKatett,  Tex . . . 
Fort  Richardson,  Tex . . 

Fort  Stockton,  Tex 

Ringgold  Barracks,  Tex 

San  Antonio,  Tex 

San  Felipe.  Tex 

£u  route  changing  post 

Total 


s 


o 

I 

6 

a 


7 
9 
6 
6 
3 
1 
1 
6 
1 
4 
7 
1 
1 
1 


54 


Arm  of  service. 


Cavalry  and  infantry 

do 

do 

do 

do 

Cavalry 

Infuitfy 

Cavalry  and  infantry 

Cavalry 

Cavalry  and  infantry 

do 

Infantry 

Cavalry 

do 


Strength  of 

garri- 

son 

present  and 

absent. 

•2 

a 

o 

9 

Commissio 
officers. 

e 
1 

c 

< 

25 

450 

475 

SO 

556 

586 

25 

406 

431 

90 

280 

300 

8 

154 

162 

4 

83 

87 

3 

52 

55 

20 

317 

337 

6 

82 

88 

11 

185 

196 

22 

283 

305 

4 

SO 

54 

4 

76 

80 

3 

68 

71 

185 

3,042 

3.237 

Headquarters  PtI 
Headquarters  94< 
Headq  uartert  tOt 
Headquarters  25i 


Headquarters  IM 


DISTRIBUTION   OF   UNITED   STATES   TROOPS. 


DBFABnourr  of  tbx  pulttk 


ftcinjs  the  States  of  Iowa  and  Nebraska,  Torritoriee  of  Utah  and  'Wyoming,  and  ao  maoh  of  (be 
itorv  of  Idaho  an  lies  east  of  a  line  formed  by  the  extension  of  the  Western  boundary  of  Utah  to 
lortheastem  boundary  of  Idaho,  embracing  the  post  of  Fort  Hall,  Idaho). 


Posts. 


iridger,  Wyo 

Brown,  Wyo 

ameron,  Utah  . . . 
one  Depot,  "Wyo . 
[>onglas,  Utah  . . . 
etterman,  Wyo.. 

fall,  Idaho 

[artenfl^Nebr.... 
[cPherson,  Nebr . 
Platte,  Nebr.... 
.  Barracks.  Kebr. 
.  A.  Russell,  Wj'o 

mders,  Wyo 

Barracks,  Nebr. 
^tambaugh,  Wyo 
red  Steele.  Wyo . 

aramie,  Wvo 

Robinson,  Mebr  . 
Sheridan,  Nebr . . 
[cKinney,  Wyo . . 

Potal 


a 
S 

8 


£ 


2 
1 
1 
1 
4 
3 
1 
1 
4 
1 
8 
6 
4 
9 
1 
3 
6 
7 
2 
4 


62 


Arm  of  service. 


Infantry , 

Cavalry 

Infantry 

Cavalry 

Infantry 

Cavalry  and  in&ntry 

Infantry 

do 

Cavalry 

Infantry 

do 

Cavalry 

do 

do 

do 

Cavalry  and  infantry 

do 

do 

do 

Infantry 


Strength  of 

garri- 

son, 

present  and 

absent. 

t 

• 

a 

§.5 

a 

• 

«^ 

Ss 

% 

ft 

11 

1 

o 

o 

a 

< 

9 

89 

98 

3 

KH 

91 

3 

39 

42 

3 

63 

66 

15 

162 

177 

10 

140 

150 

3 

39 

42 

3 

37 

40 

13 

277 

289 

3 

36 

39 

32 

307 

339 

24 

442 

466 

15 

323 

338 

6 

156 

162 

3 

85 

88 

9 

182 

191 

21 

418 

439 

22 

606 

628 

7 

109 

116 

13 

146 

159 

216 

3,744 

3,960 

Headquarters  4th  Inf. 


Headquarters  14th  Inf. 


Headquarters  9th  Inf. 
Headquarters  5th  Cav. 
Headquarters  2d  Cav. 


Headquarters  3d  Cav. 


MILITARY  DIVISION  OF  THE  PACIFIC 

icing  the  territory  comprehended  in  the  departmento  of  California,  the  Columbia,  and  Arizona). 

DEPARTUENT  OF  CAUFOBSIA 

using  the  Stete  of  Nevada  and  so  ranch  of  California  as  lies  north  of  a  line  from  the  northwest 
comer  of  Arizona  Territory,  to  Point  Conception,  California). 


Poste. 


BidweHCal 

kfcDerroit,  Nev 

lo  San  Francisco,  Cal 

Halleck.  Nev 

Bgo  Barracks,  Cal . . . 

MW  J<m6,C^ 

US  Island,  Cal 

[8land,Cal 

TaaUm,Cat 

[ndependence,  Cal . . . 
I  Springs,  Nev 

'otal 


•a 
s. 

a 
S 


a 

a 
>Z5 


2 
1 
3 
2 
1 
1 
3 
2 
1 
1 
1 


Arm  of  service. 


18 


Cavalry  and  infantry  . 

Cavalry 

Cavalry  and  artillery  . 
Cavalry  and  infantry  . 

Cavalry 

Artillery 

Artillery  and  infantry 

Infantry 

do 

do 

do  ...J 


Strength  of  garri 
son,  present  and 
absent. 


it 

as 

go 

o 
o 


5 
3 
15 
8 
3 
3 
8 
9 
3 
3 
2 


62 


a 
1 


a 


95 
60 
178 
87 
64 
31 
94 
87 
38 
.  28 
28 


790 


100 
63 

193 
95 
67 
34 

102 
96 
41 
31 
30 


852 


Headquarters  4th  Art. 


Headquarters  12th  Inf. 


6  DISTRIBUTION    OF   UNITED    STATES   TROOPS. 

DEPABTMEXT  OF  THE  COLUUBIA 

(Embracing  tbe  State  of  Oregon,  and  the  Territories  of  Washington,  Idaho,  and  Alaska,  exoei 
maoh  of  Idaho  as  lies  east  of  a  line  formed  by  the  extension  of  the  western  boundary  of  Uul 
northeastern  boundary  of  Idaho,  embracing  the  post  of  Fort  Hall). 


Posts. 


01 


S 


o 

a 

9 


Arm  of  service. 


Fort  Boise,  Idaho 1 

Fort  Lapwai.  Idaho '  8 

Fort  Canbv,  Wash ;  2 

Fort  Colville,  Wash 1 

Fort  Townsend,  Wash '  2 

Fort  Vanoon  ver,  Wash 3 

Fort  WaUa  Walla,  Wash....!  5 

Fort  Klamath,  Oreg 2 

Fort  Stevens,  Oreg .]  2 

Camp  Harney,  Oreg 2 

Total- '  22 


Infantry 

Cavalry  and  infantry  . 

Artillery 

Cavalry 

Artillery  and  infantry 

Infantry 

Cavalary  and  infantry 

do 

Artillery 

Cavalry  and  infantry  . 


Strength  of  garri- 

son, present  and 

absent. 

•« 

• 

« 

a 

a  . 

o 

•is 

S 

5 

Js 

faC 

a  ® 

1 

o 

a 

M 

O 

» 

^ 

4 

5 
7 
3 
6 
13 
17 
5 
5 
7 


72 


32 

36 

(» 

70 

75 

82 

50 

53 

59 

65 

115 

128 

273 

290 

88 

03 

63 

f>8 

81 

88 

901 

973 

Hesdqnarten  i\ 
Headquarters  1« 


DRTAHTHKNT  OF  ARIZONA 

(Embracing  the  Territory  of  Arizona,  and  so  much  of  California  as  lies  sooth  of  a  line  from  tbe 

west  comer  of  Arizona  to  Point  Conception,  California). 


Posts. 


Camp  Apache,  Ariz . . . 

Camp  Bowie,  Ariz 

Camp  Grant,  Ariz 

Camp  Lowell,  Ariz 

Camp  McDowell,  Ariz 
Camp  Mojave,  Ariz  . . . 
Camp  Thomas,  Ariz. .. 

Camp  Verde,  Ariz 

Fort  Whipple,  Ariz  . . . 
Fort  Yuma,  Cal 

ToUl 


I 

a 

flS 
Cm 

a 

o 


s 

s 

4 

2 
4 
2 
2 
2 
2 
3 
2 
2 


25 


Arm  of  service. 


Cavalry  and  infantry 

Cavalry 

Cavalry  and  infantry 

do 

do 

Infantry 

Cavalry  and  infantry 

do 

do 

Infantry. 


Strength  of  garri- 

son, 

present  and 

absent. 

• 

1 

a 

9 

•s£ 

s 

5 

Sg 

ce 

£€ 

« 

& 

a  ® 

v>4 

o 

a 

te 

o 

240 

^ 

9 

249 

5 

109 

114 

17 

243 

260 

7 

139 

146 

5 

85 

90 

5 

56 

61 

6' 

132 

138 

7 

157 

164 

5 

94 

99 

6 

53 

59 

72 

1,308 

1,380 

Headquarters  6t 


DEPARTKBNT  OP  WEST  POINT 

(Embracing  the  Military  Academy  and  the  post  of  West  Point,  New  York). 


Post. 


West  Point,  N.  Y 


4 

9 

a 

o 
o 


I 

a 


Arm  of  service. 


Engineers  and  detach- 
ments. 


Strength  of  garri- 

son, present  and 

absent. 

t 

• 

a 

a 

-  « 

1?^ 

a 

5 

in 

t 

& 

as 
a  o 

as 

e 
& 

o 

3 

bfi 

O 

w  . 

324 

56 

268 

Adjutant  General's  Ovfic?., 

WoihingUm,  D.  C,  February  \%,\^^, 


E.  D.  TOWNSE^^ 
Adjutant-Oti 
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DiSTaiBUTION   OP   UNITED   STATES   TROOPS.  \) 

Addre$B€»  and  Btations  of  officers  of  the  Quartermaeter'e  Departmentf  Ist  of  July,  1877. 

I.— QUARTERMASTER- GENERAL. 

Meigs,  Brig.  Geo.  M.  C. 

COLONELS  AND  ASSISTANT  QUARTERMASTERS-GENERAL. 

Allen,  Robert,  San  Francisco,  Cal.    Awaiting  ordera. 

Raoker,  D.  H.  In  charge  of  Philadelphia  depot  of  Quartermaster's  Department, 
Philadelphia,  Pa. 

Ingalls,  Rofas,  chief  qnarterroast^r  Military  Division  of  the  Pacific  and  Department 
of  California,  San  Francisco,  Cal. 

Easton,  L.  C,  chief  quartermaster  Military  Division  of  the  Atlantic,  and  in  charge 
of  depot,  New  York  City. 

Van  Yiiet,  S.,  Quartermaster-Generars  Office,  Washington,  D.  C. 

LIEUTXN ANT-COLONELS  AND  DEPUTY  QUARTERMASTERS-GENERAL.. 

Holabird,  S.  B.,  chief  quartermaster  Military  Division  of  the  Missoari,  Chicago,  III. 

Tompkins,  C.  H.    Awaiting  orders.    Address,  Box  701,  Georgetown,  D.  C. 

Ekin,  J.  A.  In  charse  of  Jeffersonville  depot  of  the  Quartermaster's  Department, 
Jeflfersonville,  Ind.,  and  disbursing  agent  of  Quartermaster's  Department  at  Ijouisville, 
Ky. 

Eddy,  A.  R.,  chief  quartermaster  Department  of  the  Columbia,  Portland,  Oceg. 

Saxton,  Rufus,  chief  quartermaster  Department  of  the  Missouri,  Fort  Leavenworth, 
Kans. 

Bingham,  J.  D.^  Quartermaster-Generars  Office,  Washington,  D.  C. 

Perry,  A.  J.,  chiet  quartermaster  Department  of  Tex^s,  San  Antonio,  Tex. 

Hodges,  H.  C,  Quartermaster-General's  Office,  Washington,  D.  C. 

MAJORS  AND  QUARTERMASTERS. 

Chandler,  J.  G.,  chief  quartermaster  Department  of  the  Soutb,  Atlanta,  Ga. 

Myers,  William.    lu  charge  of  depot,  San  Francisco,  Cal.   « 

Saw  telle,  C.  G.,  post  quartermaster.  New  York  City. 

Dana,  J.  J.    In  charge  of  clothing  depot,  Philadelphia,  Pa. 

Potter,  J.  A.,  chief  quartermaster  Department  of  the  Gulf,  New  Orleans,  La. 

Batchelder,  R.  N.    On  duty  under  secret  orders. 

Ladington,  M.  I.,  chief  quartermaster  Department  of  the  Platte,  Omaha,  Nebr. 

Moore,  J.  M.,  Chicago,  111. 

Belger,  James,  Atlanta,  Ga. 

Card,  B.  C,  chief  quartermaster  Department  of  Dakota,  Saint  Paul,  Minn. 

Reynolds,  C.  A.,  chief  quartermaster  Department  of  Arizona,  Prescott,  Ariz. 

Dandy,  G.  B.,  post  quartermaster,  Buffalo,  N.  Y. 

Weeks,  George  H.    In  charge  of  Vancouver  depot.  Wash. 

Hughes,  W.  B.    In  charge  of  depot,  Sioux  City,  Iowa. 

CAirTAINS  AND  ASSISTANT  QUARTERMASTERS. 

Robinson,  A.  G.,  post  quartermaster,  Boston,  Mass. 

Baker,  £.  D.  In  charge  of  depot,  San  Antonio,  Tex.  Under  orders  for  duty  as  post 
quartermaster  at  Fort  Rice,  Dak. 

James,  H.  W.,  post  quartermaster,  Baltimore,  Md. 

Lee,  J.  G.  C,  Bismarck,  Dak. 

Gilliss,  James,  Cheyenne  Depot,  Wyo. 

Eckerson,  T.  J.    En  route  to  join  station  at  Fort  Brown,  Tex. 

McGonnigle,  A.  J.    In  charge  of  depot,  New  Orleans,  La. 

Grimes,  £.  B.    In  charge  of  depot.  Saint  Louis,  Mo. 

Scully,  J.  W.,  Fort  Rice,  Dak.  Uuder  orders  for  assignment  to  duty  at  Charle3t3n, 
B.C. 

Howell,  W.  T.    Awaiting  orders.    Address,  Philadelphia,  Pa. 

Foster,  C.  W.,  Garden,  Utah. 

Bradley,  G.  W.,  Yuma  depot,  Ariz. 

Barstow,  S.  F.,  Charleston,  S.  C. 

Belcher,  J.  H.,  chief  quartermaster  district  of  New  Mexico,  Santa  F<5,  N.  Mex. 

Kirk,  E.  B.,  depot  and  post  quartermaster  at  Fort  Buford,  Dak. 

Kimball,  A.  S.    In  charge  of  depot,  Fort  Union,  N.  Mex. 

Rockwell,  A.  F.  In  charge  of  office  of  National  Cemeteries,  and  depot  quartermas- 
ter, Washington,  D.  C. 


CAPrAIXS  AND   MILITARY   STORKKEEPKRS. 

■ 

Potter,  R.  M.,  Fort  Wood,  New  York  Harbor.    On  sick  leAve.    Address,  No.  282  Frai 
lin  avoQae,  Brooklyn,  N.  Y. 
AUig^ood,  C.  A.,  Fort  Wadsworth,  New  York  Harbor. 
Rodeers,  J.  F.,  Philadelphia,  Pa. 
Hnll,  G.  A.,  Fort  Leavenworth,  Kacs. 
Livers,  Joh  n ,  Omaha,  Nebr. 
Barrett,  Addison,  Jefferson  ville,  Iiid. 
Martin,  W.  P.,  San  Francisco,  Cal. 


II.— quartkrmaster-genkral's  office. 

Meigs,  Brig.  Gen.  M.  C,  Quartermaster-General. 
Van  Vliet,  Col.  Stewart,  assistant  quanermaster-general. 
Bingham,  Lieut.  Col.  J.  D.,  deputy  quartermaster-general. 
Hodges,  Lieut.  Col.  H.  C,  deputy  quartermaster-general. 

general  depots  established  by  general  order  32,    HEADQUARTERS    ARMY,  AP 

8,  1869. 

New  Tork\ — Easton,  Col.  L.  C,  assistant  quartermaster-general,  in  charge. 

Philadelphia  depot  of  the  Quartermaster' e  Department, — Rucker,  Col.  Daniel  H.,  assisfa 
quartermaster-general  in  charge ;  Dana,  M%j.  James  J.,  quartermaster  ;  Rodgers,  Ca 
John  F.,  military  storekeeper. 

Waehingtojif  D,  C. — Rockwell,  Capt.  A.  F.,  assistant  quartermaster,  in  charge. 

Jeffereonville  depot  of  the  QuartermoBter^a  Department, — Ekio,  Lieut.  Col.  James  A.,d 
uty  quartermaster-general,  in  charge ;  Barrett,  Capt.  Addison,  military  storekeeper. 

OFFICE  OF  national  CEMETERIES. 

Rockwell,  Capt.  A.  F.,  assistant  quartermaster,  Washington,  D.  C,  in  charge. 

MILITARY  DIVISION  OF  THE  ATLANTIC. 

Headquarterey  New  York  City, — ^Easton,  Col.  L.  C,  assistant  quartermaster-gene 
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MILITARY  DIVISION  OF  THE  MISSOURI. 

Headquarters^  ChicagOf  III, — Holabird,  Lientr  Col.  S.  B.,  deputy  quartermaster-gen - 
4Rra1,  chief  quartermaster;  Moore,  Maj.  J.  M.,  quartermaster,  Chicago,  111.;  Hughes, 
3faj.  Wm.  B.,  quartermaster, Sioux  City,  Iowa;  Grimes,  Capt.  E.  B.,  asslBtant  quar- 
termaster.   In  charge  of  depot  Saint  Louis,  Mo. 

DEPARTMENT  OP  THE  MISSOURI. 

Headquarters.  Fort  Leavenworth^  ^ayi«.— Saxton,  Lieut.  Col.  Rufus,  deputy  quarter- 
jDaster  general,  chief  quartermaster ;  Belcher,  Capt.  J.  H.,  assistant  quartermaster, 
^hief  quartermaster  District  of  New  Mexico,  Santa  F<S,  N.  Mex. ;  Kimball,  Capt.  A.  S., 
jissistant  quartermaster,   iu    charge   of  depot  Fort  Union,  N.  Mex.;    Hoyt,   Capt. 

Charles  H.,  assistant  quartermaster,  in  charge  of  depot,  Fort  Leavenworth,  Kans.; 
31ant,  Capt.  A.  P.,  assistant  quartermaster,  on  duty  at  military  prison.  Fort  Leaven- 
^worth,  Kans. ;   Hull,  Capt.  Qustavus  A.,  military  storekeeper,  Fort  Leavenworth, 

Kans. 

DEPARTMENT  OF  THE  PLATTE. 

Headquarters,  Omaha,  Kchr. — Ludington,  Maj.  M.  I.,  quartermaster,  chief  quartermas- 
ter; Gilliss,  Capt.  James,  assistant  quartermaster,  Cheyenne  Depot,  Wyo.;  Foster, 
Capt.  C.  W.,  assistant  quartermaster,  Ogden,  Utah;  Furey,  Capt.  John  V.,  assist- 
ant quartermaster,  in  charge  of  depot  Omaha,  Neb.;  Livers,  Capt.  John,  military 
storekeeper,  Omaha,  Nebr. 

DEPARTMENT  OF  DAKOTA. 

Headquarters,  Saint  Paul,  Minn. — Card,  Maj.  B.  C,  quartermaster,  chief  quartermas- 
ter; Lee,  Capt.  J.  G.  C,  assistant  quartermaster.  Bismarck,  Dak.;  Scully,  Capt.  J.  W., 
aAsistant  quartermaster,  Fort  Rice,  Dak.,  under  orders  for  assignment  to  duty  at 
Charleston,  S.  C. ;  Kirk,  Capt.  E.  B.,  assistant  quartermaster,  4epot  and  post  quar- 
termaster, Fort  Buford,  Dak.;  Marshall,  Capt.  James  M.,  assistant  quartermaster. 
Fort  Ellifi,  Mon. ;  Heintzelman,  Capt.  Charles  S.,  assistant  quartermaster,  post  on 
Tongae  River,  Mont.    Address,  via  Bismarck  and  Fort  Buford,  Dak. 

DEPARTMENT  OF  TEXAS. 

Headquarters,  San  Antonio,  Tex. — Perry,  Lieut.  Col.  A.  J.,  deputy  quartermaster  gen- 
eral, chief  quartermaster;  Baker,  Capt.  E.  D.,  assistant  quartermaster,  in  charge  of 
depot  San  Antonio,  Tex.,  under  orders  for  duty  ah  post  quartermaster  at  Fort  Rice, 
Dak.;  Strang,  Capt.  E.  J.,  assistant  quartermaster.  Fort  Worth,  Tex.;  Constable, 
Capt.  N.  S.,  assistant  quartermaster,  Marion,  Tex. ;  Atwood,  Capt.  E.  B.,  assistant 
quartermaster,  Fort,  Concho,  Tex.,  under  orders  for  assignment  as  depot  quartermas- 
ter at  San  Antonio,  Tex. 

DEPARTMENT  OK  THE  GULF. 

Headquarters,  New  Chileans,  La. — Potter,  M^.  J.  A.,  quartermaster,  chief  quarter- 
master ;  McGonnigle,  Capt.  A.  J.,  assistant  quartermaster,  in  charge  of  depot  New 
Orleans,  La. 

MIUTARY  DIVISION  OF  THE  PACIFIC   AND  DEPARTMENT  OF  CALIFORNIA. 

Headquarters,  San  Francisco,  Cat. — Ingalls,  Col.  Rufus,  assistant  quartermaster-gene- 
ral, chief  quartermaster ;  Myers,  Maj.  William,  quartermaster,  in  charge  of  depot  San 
Francisco,  Cal.;  Martin,  Capt.  W.  P.,  military  storekeeper,  San  Francisco,  Cal. 

DEPARTMENT  OF  ARIZONA. 

Headquarters,  Prescott,  Ariz. — ^Reynolds,  Maj.  C.  A.,  quartermaster,  chief  quarter- 
master; Bradley,  Capt.  G.  W.,  assistant  quartermaster,  Yuma  depot,  Ariz.;  Smith, 
Capt.  G.  C,  assistant  quartermaster.  Camp  Grant,  Ariz. ;  Lord,  Capt.  J.  H.,  assistant 
cmartermaster,  Tucson,  Ariz. ;  Simpson,  Capt.  John,  assistant  quartermaster,  Whipple 
I>epot,  Prescott,  Ariz. 

DEPARTMENT  OF  THE  COLUMBIA. 

Headquarters^  Portland,  Oreg. — Eddy,  Lieut.  Col.  A.  R.,  deputy  quartermaster-general, 
chief  quartermaster ;  Weeks,  M^J.  George  H.,  quartermaster,  Vancouver  depot,  Wyo. 


12 


DISTRIBUTION   OP   UNITED   8TATE8   TBOOPS. 


.  i 


MISCKLULNEOUS. 

Allen,  Col.  Robert,  aasUtant  qa^rtermaater-general,  San  Francisco,  Cal.,  awA 
orders.  Tompkins,  Lieot  Col.  C.  H.,  deputy  qaartermaster-general,  awaiting  on 
address  box  701,  Georgetown,  D.  C.  Batohelder,  M^j.  R.  N.,  qaartermaster,  on 
nnder  secret  orders.  Eckerson,  Capt.  T.  J.,  assistant  (^nartermaster,  en  route  to 
station  at  Fort  Brown,  Tex.  Howell,  Capt.  W.  T.,  assistant  qnartermaster,  awsi 
orders;  address,  Philadelphia,  Pa. 
By  order  of  the  Qaartermaster-Oeneral : 

STEWART  VAN  VLIET, 
Assistant  QtMrtermaster-Geueraly  V.  S. . 

Quartermaster- General's  Office, 

Washington,  D,  C,  July  11,  1877. 
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Quarterly  report  of  tnedical  officerSf  Vnited  States  Army,  with  their  stations  and  dntin^a 
reported  to  the  Surgeon-General,  July  1,  1H77,  or  at  date  of  Itut  report  receirtd  at  tUt 
office. 

Allowed  by  LAW.--Ooe  Siirgeon-GeDeral,  one  aMittast  snrgeoD-f^eneral.  one  cb ief  medical  pamm, 
foar  Burgeons  with  the  rauk  of  colonel,  two  aaHintaut  medical  purveyors,  eiftht  sargeona  with  \i»ml 
of  lieat6nan^oolouel.  fifty  auriceona  with  the  rank  of  mi^or,  one  hundred  and  twenty-five  a«ai«taatf8i 
geona,  and  four  medical  storekeepers. 

Suraeon-Oennrdt. — T08RPH  K.  Barnes,  Brieadinrjreneral,  Washington.  D  C. 
Attt%gtant  Surgeon-Oeneral. — Chaki^s  H.  Ckank.  Colonel  Waahington  City.  D.  C. 
Chief  Medical  Purveyor.— J kukdi ah   H.  Baxtbk,  Colonel.  Chief  Medical  Purveyor,  United  S(aM 
Army,  Waahiugton,  D.  C. 

SURGEONS,  ETC. 


Name  and  rank. 

Colonels. 

Robert  Murray 

Charlea  Sutherland 

John  M.  Cuyler 


Brevet  coraraiasiona.    Station.  July  1.  >8^;«^^ Jj^ ^^^^  ^^  «!»«  r^^ 


Lieutenant  colonel 
Colonel. 

Lieutenant-colonel 
Colonel. 

Colonel 

Brigadier-general. 


WiUiam  J.  Sloan. 


Lieutenant-colonelt. 
William  S.  King 


James  Simons 

Charlea  C.  Keeney. 

JobnF.  Head 

Lewis  A.  Edwarda. 
John  F.  Hammond. 

EliahaLBaily 

George  E.  Cooper  . . 
Ebenozer  Swift 


Lion  tenant-oolonel 

Colonel. 

Brigiulier-generat 


Lien  tenant-colonel . 
CoIoneL 

Lientenant-colonol . 

Ciilonel. 

Lieutenant-colonel 


Lieutenant  colonel 

Lieutenant-colonel 

Colonel. 

Lieutenant-colonel 


Awaiting  ordera,  Sao  Francisco,  Cal. 

Acting  aaaiatant  medical  purveyor.  New  York  City.  >' 

Y.    AddreM:  Box  106,  Station  A. 
Modiral  director,  headc^narters  Military  DiviAionoftk 

Atlantic.    Army   Building,   comer  of    Hou«toa  ui 

Grvene  streeta.'New  York  City.  N.  Y. 
Medical  director,  headquarters  Department  of  Dakoiv 

Saint  Paul,  Minn. 


Attending  aurgeon  and  examiner  of  recruits.  Phibdf^ 

phia.  Pa.     Address:  Corner  of  Qirard  ana  TveliU 

atreeta. 
Attending  aurgeon  and  examiner  of  recruits,  BaltiaiR. 

Md.     Addresa:  165  Dolphin  street. 
Medical  director,  headquarters  Military  Dlviaioooftbe 

Pacific  and  Department  of  California,  San  Frauciioe. 

Cal.    Addreaa:  PoatK>flioe  box  9033. 
Medical  dirr'ctor,  headquartera  Department  of  thcSootk, 

Atlanta,  Ga.    (Oa  leave  of  absence.) 
On  aick  leave. 


Attending  aurgeon.  beatlqnartera  Military  Diriiioa  «^ 
I      the  Atlantic,  New  York  City,  N.  Y. 
Lientenant-colonel..    Medical  director,  headquarters  Department  of  theO 

lumbia.  Portland,  Oreg. 
Assistant  medical  purveyor,  San  Francisco,  Cal. 


Glover  Perin 

Majors. 

John  Campbell 

John  £.  Summers 

Thomas  A.  Mcl^arlin 

Joseph  B.  Brown 


Darid  L.  Magruder  . . . 

Charlea  Pa^^e , 

Basil  Xorris 

Edward  P.  VoUnra 

John  Moore 


Andrew  K.  Smith 
R.  H.  Alexander. , 


Joaeph  R.  Smith 
John  F.  Randolph 


Lieutenant-colonel 

Colonel. 

Lieutenant-colonel 

Colonel. 

Brigailinr-general. 

Lieulenant  colonel 


Lientenant-colonel , 
Colonel. 


Lientenant-calonel 

Colonel. 

Bri^zndier-general. 

Lif^ntenant-colonel , 

(Colonel. 

Brigadier-ceneral. 

Lieuteuant-colonel . 

Lieutenant-colonel 

Lieutenant-colonel . 
(Jclonol. 

Lientenant-colonel . 
Lieuteuant-colonel . 
Colonel. 

Lieutenant-colonel  . 
Lieutenant-colonel . 

Lieut«nant-colonel . 

Colonol. 

Li*  utenant  colonel . 


Aaaiatant  medical  purveyor.  Now  on  duty  tenipor»r3r 
aa  medical  director,  headquartera  Department  of  t^ 
Gulf.  New  Orleans,  La. 

Medical  director,  headquarters  Department  of  tJke  Vis- 
aouri,  Fort  Leavenworth,  Kana. 

Poat'aurgeon.  Fort  Adams,  Newport,  R.  I.,  Military Di- 

viaion  ot'thB  Atlantic. 
Medical  director,  headquarters  Departmentof  tbePU(t«< 

Omaha,  Nebr. 
Chief  me<iical  officer,   headquarters   District  of  N*^ 

Mexici>   Santa  FC\  S.  Mex..  and  post-surgeon.  Fort 

Marcy,  N.  Mex..  Department  of  the  Missouri. 
MedioAidirtHitor'a  office,  headquarters  Militnry  DinaeB 

of  the  Atlantic,  New  York  City.    (Temporary  dotj  t 

Attending  aurgeon  and  examiner  of  recruits.  Saiat 
Louis,  Mo.     Addros.H:  1600  Lucas  Plao«>t. 

PoHt-surgeon,  O-uaha  barracks,  Nebr.,  Departmeat  a( 
the  Plaite. 

Attending  aurgeon,  Washington  City,  D.  C. 

Pont -surgeon.  Saint  Loui-s  barraf.ks,  Saint  Loni*.  Mo. 
Medical  director,  headquartera  Department  of  TexiA. 

San  Anttmio,  Tex 
Post-aurgeon,  Fort  Columbus,  New  York  Harbor,  X-  T. 
Post-Murgeon,  Fort  Vanoourer,  Wash.,  Department  of 

the  Columbia. 
Post  surgeon.  Fort  Monroe,  Va.,  Military  Divirfon  of 

the  Atlantic. 
Pott-surgeon.    Fort    Tiunil»"ll,   New    London.    Cone  ■ 

Miliutry  Division  of  the  AtUutic. 
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Surgeons,  ^-c, — Continaed 


Name  and  rank. 


Bernard  J.  D.  Irwin 

AnthoDV  Heger 

Charles' T.  Alexander. . 

Bennett  A. Clemen ts. .. 

JoeephC.  Baily ^. 

James  C.  McKee 

Joseph  H.Hill 

Charles  H.  Alden 

Warren  Webster 

Charles  C  Byrne 

Joseph  P.  Wright 

Charles  C.  Gray 

William  C.  Spencer 

Francis  L.  Town 

Dallas  Bache 

Blencowe  E.  Fryer 

John  H.  Frantz 

Charles  £.  Ooddard 

Charles  B.  White 

George  M.  Sternberg. . . 
Joseph  J.  Woodward. .. 

William  H.  Forwood. . . 

Ely  McCleJlan 

Samuel  A.  Storrow 

William  D.  Wolverton 

Albert  Hartsnff. 

Charles  R.  Greenleaf. .. 

J.  V.D.  Middleton 

John  H.  Janeway 

Ilenry  R.  Tilton 

Samuel  M.  Horton 

J.  C.  G.  Happersett 

Alfred  A.  WoodhuU  . . . 

John  S.Billings 


Brevet  commissions. 


Station,  Jaly  1,  1877,  or  at  date  of  last  report  received 

at  this  office. 


Lientenant-colonel .. 
Colonel. 

Lientenant-colonel . . 
Lientenant-colonel . . 


Lientenant-colonel . . 
Lientenant-colonel . . 
Lientenant-colonel . . 


Post-snrgeon,  United  States  Military  Academy,  West 

Point.  N.Y. 
Post-snrgeon,  Willets  Point,  New  York  Harbor,  N.  Y. 


Ordered  to  accompany  the  commanding  general.  De- 
partment of  the  Columbia,  during  iiela< 
that  department. 


Mi^or 

Lieutenan^co1onel. 

Major 

Lieutenan^oolonel. 

Captain 

Major. 
Lieutenant-colonel. 

Major 

LieutenMit-oolonel. 

Captain 

M^or. 
Lieutenant-colonel. 

Captain 

Msyor. 
Lieutenant-colonel. 

Captain 

M%jor. 
Lientenant-colonel. 

Captain 

Mf^jor. 
Lientenant-colonel. 

Captain 

M{^ur. 

Captain 

M^jor. 

Captain 

Major. 
Lieutenant-colonel. 

Captain 

Mtyor. 

Captain 

Major. 

Captain 

Major. 

Captain 

Mfi^or. 
Lientenant-colonel. 

Captain 

Mi^or. 

Captain 

M»jor. 

Captain 

Mi^or. 

Captain 

Major. 
Lieutenant-colonel. 

Captain 

Major. 
Lieutenant-colonel. 

Captain 

Major. 

Captiiin 

Major. 

Captain 

M^jor. 

Lieuter  ant  colonel. 

Captain 

Major. 

Captain 

Mi\j«»r. 

Captain 

Mitjor. 

Captain 

Major. 
Lieutenant-colonel. 

Captain 

Major. 
Lieutenant-colonel. 


PoHt-sorgeon,  Fort- Sanders,  Wyo.,  Department  of  the 
Platte. 

Post-surgeon,  Benioia  Arsenal,  Cal.,  Department  of 
California. 

Medical  director,  headquarters  Department  of  Arizona, 
Prescott,  Ariz. 

Post-snrgeon,  McPherson  barracks,  Atlanta,  Ga.,  De- 
partment of  the  Sonth. 

Post-surgeon,  Fort  Townsend,  Wash.,  Department  of 
the  Columbia. 

Post-surgeon,  Fort  Warren,  Boston  Harbor,  Mass.,  Mili- 
tary Division  of  the  Atlantic. 

Post-snrgeon,  Fort  Snelling,  Minn.,  Department  of  Da- 
kota. 

Attending  nnrgeon,  military  prison,  Fort  Leavenworth, 
Kans.,  Department  of  the  Missouri. 

Post-snrgeon,  Fort  Riley,  Elans.,  Department  of  the 
Missouri. 

Attending  surgeon,  headonarters  Military  Division  of 
the  Missouri,  Chicago,  ill. 

Post-snrgeon,  Fort  Sill,  Ind.  T.,  Department  of  the  Mis- 
souri. 

Post-snrgeon,  Angel  Island,  Cal.,  Department  of  Cali- 
fornia. 

Post-snrgeon,  Fort  Leavenworth,  Kans.,  Department  of 
the  Missouri. 

Post-snrgeon,  Fort  Preble,  Me.,  Military  Division  of  the 
Atlantic. 

Post-snrgeon,   Fort    McKavett,  Tex.,  Department  of 

Texas. 
Post-surgeon,  Columbus  barracks,  Columbus,  Ohio. 

Post-snrgfon.  Fort  Walla  Walla,  Wash.,  Department  of 

the  Columbia.     (In  the  field.) 
On  duty  preparing  Medical  History  of  the  War  of  the 

Rebellion,  Sec.,  Surgeou-Goneral's  Office,  Washington 

City,  D.  C. 
Post-snrgeon,  Columbia,  S.  C,  Department  of  the  Sonth. 

Medical  director's  office,  headquarters  Department  of 

the  South,  Atlanta.  Ga. 
Post-surgeon,  Presidio,  San  Francisco,  Cal.,  Department 

of  California.  , 

Post-surgeon,  Fort  Abraham  Lincoln,  Dak.,  Department 

of  Dakota. 

Post-surgeon,  Fort  Laramie,  Wyo.,  Depaittnent  of  the 
Platte. 

Post-surgeon,  Thomap  barracks,  Huntsville,  Ala.,  De- 
partment of  tiie  Gulf. 

Post -surjf eon,  Fort  Sclinyler,  New  York  Harbor,  Mili- 
tary Division  of  the  Atlantic.     (On  leave  of  absence.) 

Post-anrgeon,  Saint  Augustine,  Fla.,  Department  of  the 
South. 

Post-surgpon,  Cantonment  at  mouth  of  Tongue  River, 
Mont.,  Department  of  Dakota. 

Post-snrgeon,  Fort  McHenry,  Md.,  Military  Division  of 
the  Atlantic. 

Post-surgeon^  Fort  Hamilton.  New  York  Harbor,  N.  Y. , 
Military  Division  of  the  Atlantic. 

Post-surgeon,  Camp  Halleck,  Nev.,  Department  of  Cali- 
fornia.   (Temporary  duty.) 

Surgeon -General's  Office. 


16 


DISTRIBUTION   OP   UNITED   STATES    TBOOPfi 


Name  and  rank. 


William  M.  Notaou 
Joseph  B.  Gibaon . . 


D.  L,  Hantington . 


SurgeonSf  ^-c— Continned. 


Brevet  eommisaions. 


Captain 

Major. 

Captain 

M%jor. 

Lieuten  ant-ool(ttel. 

Captain 

M^{or. 
Lieutenant-oolonel. 


Station,  July  1, 18T7,  or  at  dale  of  lati  report  resBtied it 

this  office. 


Poet-Mnrgeon,  Fort  Cameron.  Utah,  Departmeat  rffte 

Platte. 
Poet-anrgeon,  Fort  McPheraon,  Xebr.,  Bepartaait  i^ 

the  Platte. 

Attending  anrgeon.  Old  Soldiera'  Home,  near  Wtibf 
ton  City, 


; anrgeon. 
,  D.C. 


ASSISTANT  SURGEONS. 


Cfaptalni. 

George  P.  Jaqnett 

William  E.  Waters 

John  W.  WiUiama 

Jnatna  H.  Brown 

Charlea&De  Oraw 

y.  Bnren  Hnbhard 


John  W.  Brewer 

John  Brooke 

William  H.  Gardner . . 
Harrey  E.  Brown 


Captain. 
M%}or. 
Captain 
Mi^or. 
Captain . 
MiOor. 
Captain . 
Mi^or. 
Captain . 
M^or. 
Captain . 
Mi^or. 


Captain. 
Mi^or. 
Captain. 
Mfi^or. 
Captain. 
M^jor. 
Captain. 
Mnjor. 
WUliamB.  Whitehead. I  Captain 


Charles  Smart Captain . 

ElliottCooes Captain. 

William  F.  Bnchanan . .   Captain 
Henry  J.  Phillips | 


John  H.  Kinsman 

P.Middletoii 

George  A.  Otis... 


Henry  McElderry  . . . 
WUlUmS.Tremaine. 


Daniel  G.Caldwell. 
Samoel  S.  Jessop . . . 
Edwin  Ben  tley 


Captain 

Citptain 

Captain 

Mf^or. 

Lie  utenant-colonel. 


Henry  Lippincott. 
Morse  K.  Taylor.. 


John  H. Bartholf  .... 
Henry  M.  Cronlchite 
Egon  A.  Koerper  . . . . 
Richard  S.  Yiokery  . 
Robert  M.OReilly.. 


Frank  Meacham 

Thomas  F.  Aspell.... 
Charles  L.  Heiamann . 


Robert  H.  White 
Cal^!;  r-i  Witt.. 


On  sick  leave  from  Department  of  ibt  Soath.  lUai 

Salem.  N.  J. 
Fort  Colambna,  New  York  Harbor,  N.  Y.    (Teapcvj 

dnty.) 
On  dnty  with  troops  at  Washington  arseaal,  D-  C 

(Temporary  dntv.) 
Poat-snrgeon,  Fort  Garland,  Colo.,  District  of  KevHt: 

ico,  Department  of  the  Missouri. 
Post  snrgeon,  Oglethorpe  barraoka,  SaTannah,  Ol  ^ 

partment  of  the  Scat n. 
Attending  surgeon,  headquarters  Military  Dim«  i 

the  Pacific  and  Department  of  California,  Sis  Ft» 

Cisco,  CsL 
Post-sargeon,  Fort  Bridger,  Wyo.,  Departmeat  of  tk 

Platte. 
Columbia,  S.  C  ,  Department  of  the  South. 

Poat-snrgeon,  Greenville,  S.  C,  Department  of  the  Setik. 

Poet  snrgeon,  Fort  Wadaworth,  New  York  Harbor^.I 

Military  Divigion  of  the  Atlantic 
Post- surgeon.  Fort  Lamed,  Elans.,  Department  fff  ^ 

Missouri. 
Post-surgeon,  Camp  Donglaa,  Utah,  Departmeat  of  ^ 

Platte. 
Ou  duty  with  Professor  Hayden'sSurveving  ErpedHio* 

Address:  509  Seveoth  street,  N.W..^ashiDCtoi.D.C 
Post-surgeon,  Morganton,  K.  C,  Department  of  tk 

South. 
On  sick  leave.  Address:  Care  of  medical  director. kw- 

q iiarters  Military  Division  of  the  Atlantic  Nev  In 

City. 
En  route  to  Department  of  the  Gulf. 
Post-surgeon,  Fort  Clark,  Tex ,  Department  of  Tm» 
On  duty  preparing  the  Snrgioal  History  of  the  Wira 

the  Kebellion,  and  curator  Army  Medical  Hosas 

Surgeon-General's  OfHce,  WashingUm,  D.  C. 
Fort  Monroe,  Ya..  Military  Diviaion  of  the  Atlantif. 
Post  surgeon,  Fort  Dodge,  Kans.,  Department  ef  t^ 

Missouri. 
Post -surgeon.  Fort  Griffin.  Tex.,  Department  of  T«x» 
Post-surgeon,  Chsrieeton,  S  C,  Departmentof  tbeSooU^ 
Post-surgeon,  Little  Rook  barraoka,  Little  Rock,  Ai^ 

Department  of  the  Gulf. 
United  States  Military  Academy,  Weat  Point,  N.T. 
Attending  aurgeon,  headonarters  Department  of  Tu»> 

and  postsnrgeoo,  San  Antonio,  Tex. 
Post-surgeon,  Camp  Harney,  Orc^n,  Department  of  t^ 

Columbia. 
Post- surgeon,  Camp  Yerde,  Aria.,  Department  of  ^ 

sona. 
Post-surgeon,  Camp  Sheridan,  Nebr.,  Departmentof t^ 

Platte. 
Fort  Schuyler,  New  York  Harbor.    (Tempfuary  dutyJ 

Militarv  Division  of  the  Atlantic. 
Post-surgeon,  Fort  Ontario,  Oswego,  N.  Y.,  Military  I>^ 

vision  of  the  Atlantic 
Post-surgeon,  Fort  Bn»wn,  Tex.,  Department  of  T««* 
Fort  Lee,  Bergen  Coanty,  N.  J.    (Not  on  dntv ;  aok  * 
Post-surgeon.  Fort  Niagara,  Youngaiown,  N.  Y..  IW' 

tary  Division  of  the  Atlantic.  . 

Post-surgeon,  Ringgold  barracks,  Tex.,  Departnfat « 

Texas. 
Omaha  barracks,  Nebr.    (Temporrry  duty.)    Depart- 
ment of  the  Platte. 
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Assistant  surgeons — Continued. 


lYame  and  rank. 


'ictor  Be  Hanne 
loe  Carvftllo .... 


red  C.  Girard. 
»ph  B.  Girard 


y.  Landerdale. 


J  aroin  F.  Pope 
k«B  P.  Kimball. 


f.  A.  Yeomann ., 
riard  Y.  Lorinjj. 
b.B.  Campbell  . 
Llam  J.  Wilson  . 


.  Fitzgerald. 
»TMoffatt... 
■"lea  Styer . . . 


aphH.  T.King 
»ph  K.  Coraon  . 


liclWeisfl 

ax  J.  A.  Cleary . 
iosH.  Patzki.. 


•ierickW.Elbrey... 
Ellington  Matthews 
I  llam  R  Steinmets . . 

«a  D.Hall 

*t.isE.  Mann , 


^  Woodrnff  . . 
lip  F.  Harvey 


tlUm  H.  Kins... 
^«D8  Q.  Cowdrey. 


^M.DiokBon. 

titles  R  Byrne. 
'itk  Reynolds  . 


t^©nce  Ewen 

^rtt  Lieutenants. 
U>le8  K  Winne. 

m9.  C.  Ainsfrorth 

^«rv  Havard  .... 
mVan  RHoff.. 


Offlev  Paulding 
>*-ge  W.  Adair  . 


UR  Brown 

*vard  B.  Moseley 
'HardG.Semig  . 


in  O.  Skinner 

t»  e«  Alex.  FInley 

H.  Ex.  55 


Brevet  commissions.  \  8^**^°'  ^""^^  *'  ^^'arthis^offlc^^^*  ^^"""^  received 


En  route  to  Department  of  Texas. 

PoMt-surgeon,  Fort  Union,  N.  Mex.,  District  of  New 
Mexico,  Department  of  the  Missouri. 

Post-surgeoo,  Fort  Randall,  Dak. .Departmentof  Dakota. 

Po«^sa^gf»on,  Fort  Wayne,  Detroit,  Mich.,  Military  Di- 
vision of  the  Atlantic. 

Po«t-8nrgeou,  Fort  AVingate,  N.  Mex.,  District  of  New 
Mexico,  Department  of  the  Mi.Hsouri. 

Post-surgeon,  Fort  Stockton.  Tex.,  Department  of  Texas. 

Pont-sur<iHon.  Fort  Brady,  Mich.,  Military  Division  of 
the  Atlantic. 

Fort  Richardaon,  Tex.,  Department  of  Texas. 

Post-Hurjfeon,  Fort  Yunia.Cal.,  Department  of  Arizona. 

Ringgold  barracks,  Tex.,  Department  of  Texas. 

PoKt-surgoon,  Fort  Craig,  X.  Mex.,  District  of  New 
Mexico.  Department  of  Missouri. 

Post-snrceon,  Fort  Lapwai,  Idaho,  Department  of  the 
Columbia. 

Post-.surgeoo,  Fort  Mackinac,  Mich.,  Military  Division 
of  the  Atlantic. 

Post-snrgeon,  Fort  Porter,  Buffalo,  N.  Y.,  Military  Divis- 
ion of  the  Atlantic. 

Po8t-mirgtM»u,  Fort  Concho,  Tex.,  Department  of  Texas. 

Post-Hurgoon.  Plattsbnrjr  barracks,  Plattsburg,  N.  Y., 
Military  Division  of  the  Atlantic. 

Post-Murgeon,  Fort  Cauby,  Wash.,  Department  of  the 
Columbia. 

Post  surgeon.  Fort  Lyon,  Colo.,  Department  of  the  Mis- 
souri. 

Po»»t  surgeon,  Fort  D.  A.  Russell,  Wyo..  Department  of 
tbePlutte.  (On  escort  dnty  with  the  Lieutenant- 
Gnneval.) 

McPherson  ban-acks,  Atlanta,  Ga.,  Department  of  the 
South. 

Post-surgeon,  Camp  Independence,  Cal.,  Department  of 
California. 

Pos^su^geon,  Fort  Wallace,  Kans.,  Department  of  the 
Missouri. 

Post-surgeon.  Fort  Independence  Boston  Harbor,  Mass., 
Military  Division  of  the  Atlantic. 

Post-surgeon,  Camp  Robinsou,  Nebr.,  Department  of  the 
Platte. 

Post-surgeon,  Fort  Davis,  Tex.,  Department  of  Texas. 

Post-surgeon,  Fort  Bufoid,  Dak.,  Department  of  Da- 
koU. 

Post-surgeon,  Fort  Sully,  Dak..  Department  of  Dakota. 

Pos^surgeon,  Mount  Veruon  barracks,  Ala.,  Depart- 
ment of  the  Gulf. 

Post-surgeon,  f  ackson  barracks,  New  Orleans,  La.,  De- 
partment of  the  Gulf 

Post-surgeon,  Fort  Duncan,  Tex. ,  Department  of  Texas. 

On  sick  leave.  Address:  Care  medical  director,  head- 
quarters Military  Division  of  the  Atlantic,  New 
York  City. 

Post -surgeon,  Madison  barracks,  Sackelt's  Harbor,  N. 
Y.,  Military  Division  of  the  Atlantic. 


Post-surgeon,  Sidney  barracks,  Nebr.,  Department  of 
the  Platte. 

Post-surgeoD,  Camp  Grant,  Ariz.,  Department  of  Ari- 
zona. 

With  troops  in  the  field.  D?partment  of  Dakota. 

Post-surgeon,  Fort  Fetterman,  Wyo.,  Department  of  the 
Platte. 

Po««t-8urgeon,  Fort  Ellis,  Mont.,  Department  of  Dakota. 

Pr»st-surgeon,  Fort  Richardson,  Tex.,  Department  of 
Texas. 

Post-Hurgeon,  Fort  Shaw.  Mont.,  Department  of  Da- 
kota.    (In  the  fi  -Id  with  Second  Cavalry.) 

Post-surgeon,  Mobile  barracks,  Ala.,  Department  of  the 
Gulf 

Post-i»urgeon.  San  Diego  barracks,  San  Diego,  Cal.,  De- 
partmeut  of  California.  (Ordered  to  Camp  Bidwell, 
Cal.) 

Post-surgeon,  Fort  Johnston,  N.  C,  Department  of  the 
South. 

PoNt-surgeon,  Fort  Elliott.  Tex.,  Depirtmrnt  of  the 
Missouri.     (Address:  Via  Camp  Supply,  lud.  T.) 


^L^«/a«*    W       K^*      ^    ' 


!: 


Edward  T.  Comegjs 
Walter  Reed 


Henry  S.  Kilboame 


James  C.  Merrill. 
William  R.HaU.. 


Richards  Bamett ... 


O«orgo  H.  Torney  . . 
Louis  W.  CramptoD 


Joseph  Y.  Porter 


Marshall  W.  Wood. 
Marcas  £.  Ta^-lor.. 


William  L.  Newlands. 
John  K  W.  Gardiner  . 
Roberts.  Smith....*.. 


William  C.  Shannon 
Lonis  S.  Tesson . 


William  6.  Spencer. . 


Roland  L.  Roeson 

Edwin  F.  Gardner . . . . 

William  H.  Corbusier. 

James  W.  Baell 

Robert  W.  Shofeldt... 


Daniel  M.  Appel . . . . 
T.  A.  Cnningham  . . . 
Harry  O.  Perley  — 
Henry  G.  Barton  ... 
Samnel  Q^Robinson. 


absence.) 

Post^argeon,  San  Felipe,  Tez.,I>epartmentoi 
Post-sargeon,  Camp  Lowell,  Ariz.,  I)epartmeo 

aona. 
Post^nrgeon,  Fort  Hays,  Kana.,  Departm^itfrf 

soari. 
Fort  Brown.  Tex^  Department  of  Texas. 
Ordered  to  Fort  Stevens,  Oreg.,  Department  <d 

lumbla. 
On  datv  with  troops  at  Lake  Charles,  Caloaaieii 

La.,  Department  of  the  Gnlf, 
Unassigned,  Department  of  the  Missoori. 
PoAt-Burgeon,  Holly  Springs,  Mias.,  Departmdo 

Gulf. 
Post-surgeon,   Key  West    Fla.,  Departoeot 

South.     (Command    temporarily   removed  i 

Brtwke,  Tampa,  Fla.) 
Cantonment  Reno,  Wyo.,  Department  of  ih«I1i 
Post-surgeon,  Baton    Rouge,  La.,  Department 

Gulf 
On  duty  with  troops  under  command  of  Mij.  6i 

Sanford,  First  Cavalry,  Department  of  Califo> 
Post-surgeon,  Camp  Apache,  Aria.,  Department 

soua. 
Po.at'Surgeon,  Fort  Bayard,  N.  Max.,  Dis^^d 

3i[exicu,  Department  of  the  MissoarL 
Fort  Clark.  Tex.,  Department  of  Texas. 
Ordered  to  new  post  at  month  of  Big  Hon 

Mont..  Department  of  Dakota. 
Post-surgeon,  Fort  Barrancas,  Fla.,  Departmeo 

South.      (Command  temporarily  removed  ti 

Barrancas,  Powelton.  Fla.) 
Post-surgeon,  Camp  Thomas,  Aris.,  Departmeo 

zona. 
On  dnty  with  troops  in  the  field,  Departmeni 

kota. 
Post-surgeon,  Chattanooga,  Tenn.,  Departmei 

South, 
Fort  Concho,  Tex.,  Department  of  Texas. 
On  duty  with  Fifth   Cavalry  at  Cantonmei 

Wyo.,  Department  of  the  Platte. 
Post-surgeon,  Fort  Stanton,  K.  Mex.,  Depar 

the  Misitouri. 
Post-surgeon,  Fort   Stevenson,  Dak.,  Depar 

DakotA. 
Post-surgeon,  Fort  Pembina,  Dak.,  DeparUne 

kota. 
Post-surgeon,  Camp  Bowie,  Aria.,  Departaaei 

zona.  \ 

United  States  MiliUry  Ac«ddmy,  West  Point, 
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RETIRED  LIST. 


Name  and  rank. 


Surgeon-  OeneraL 
Brigtulier-  General. 

iment  A.  Finley 

CMoneL 
leph  J.  B.  Wright . . 

Lieutenant-  OoloneU. 
shard  S.Satterlee... 

arles  McDougall . . . 

Majort. 


rton  Randall  • . . 
Uiain  F.  Edgar. 

Oaptaifu. 

jamin  King  . . . 


»pb  H.  Bailey . 
try  R.  Silliman 


rard  Calbertson 
iiamC.  Minor.. 


Brevet  commisaionft. 


Brigadier-general . 


Colonel 

Brigadier-general. 


Lieatenant-colonel. 
Colonel.      * 
Brigadier-general. 

Colonel 

Brigadier*general. 


Lientenantcolonel , 


Captain. 
Ms^or. 


Captain. 


Residence,  Jnly  1, 1877,  or  at  date  of  last  report  received 

at  this  office. 


West  Philadelphia,  Pa. 


Carlisle,  Pa. 


New  Fork  City.    Address:   No.  64  West  Twentieth 
street. 

Jefferson  Barracks,  Mo. 


Annapolis.  Md. 
Los  Angeles,  Cal. 


Weston,  near  West  River  post^ffioe,  Anne  Arundel 

Conuty.  Md. 
Kent  Cliffd,  Patnam  County,  N.  7. 
Pbiladelpbia,  Pa.    Address:  1639  Park  avenue. 

Zanesville,  Ohio.    Address :  No.  S06  Market  street. 
Unknown. 


CHANGES  SINCE  APRIL  1,  1877, 


PROMOTIONS. 


-<lent.  Col.  William  J.  Sloaa,  surgeon,  to  be  snrgeoD,  with  the  raok  of  ooloael,  to 

^  April  28,  1877,  vice  McCormick,  deceased. 

^aj.  Glover  Perin,  surgeoa,  to  be  surgeon,  with  the  rank  of  lieutenant-colonel,  to 

t«  April  28,  1877,  vice  Sloan,  promoted. 

^apt.  D.  L.  Huntington,  assistant-surgeon,  to  be  surgeon,  with  the  rank  of  mti^or,  to 

^  April  28,  1877,  vice  Perin,  promoted. 

DIED. 

^ol.  Charles  MoCormick,  surgeon,  at  New  York  City,  April  28,  1877. 

•"irst  Lieut.  W.  C.  C.  Andrews,  assistant  surgeon,  drowned  near  Fort  Stevens, 

3gon,  April  19, 1877. 

Official : 

0.  H.  CRANE, 
Assistant  Surgeon- Oe^ieral,  U.  S.  A. 

Jurgeon-General's  Office, 

Washingtonj  July  10,  1877. 
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Quarterly  station-list  of  the  officers  of  the  Pay  Department,  United  States  Army,  as  k 

records  in  the  Paymaster-GeneraVs  Office,  July  1,  1877. 

Legal  orqjlhjzation.— One  Paymtster-General.  two  aasistant  pajiDMters-general,  two  dep 

masters-general,  fifty  paymasters. 


Name  aud  rank. 

Station. 

PAYMASTBK-GRNKRAL. 

( Brigadier-general. ) 
Bei^jarain  Alvonl 

ASSISTANT  PAYMA8TEBS- 
GBNEBAI^ 

{OoloneU.) 

Nathan  W.  Brown 

Daniel  McClare 

Washington,  D.  C 

New  York  City 

1 

DEPUTY  PAYMA8TEB8- 
QKSKIIAL. 

(LieutenantcoloneU.) 

Franklin  E.  Hunt 

Ueurv  Prince 

1 

Leavenworth  Kans  .. 
San  Francisco.  Cal.... 

1 

PAYMASTERS. 

{Majors.) 
Samnel  Woods 

1 
San  Francisco,  Cal.... 

2 
3 

George  L.  tVbiger 

Heiirv  C.  Pratt 

New  York  City i 

Omaha.  Nebr 

4 

Simeon  Smith ....... 

do 

5 

Charles  T.  Lamed 

Rodnev  Smith 

Washington,  D.  0 

Prescott,  Ariz ' 

Portland,  Oreg 

San  Francisco,  Cal  . . . 
do 

7 
8 
9 

JosepH  H.  Elton  • 

James  B  M.  Potter 

William  A.  Rncker 

William  H.  Johnston  ... 

William  R.Gibson 

(v'harles  J.  Spraffiie 

William  B  lU»che8ter. .. 

Henry  B.  Reese 

Nicholas  Vedder 

Edwin  D.  Judd 

10 
11 
12 
13 

Saint  Louis,  Mo  

San  Antonio,  Tex 

Sa'nt  Paul.  Minn 

A  tlan ta.  Ga 

14 

15 

A  tlan  ta,  Ga 

10 

Detroit.  Mich 

17 

William  Smith 

Saint  Paul.  Minn 

Detroit,  Mich 

1R 

Charles  M.Terrell 

Thad.  H.  Stant<m 

Ge<irge  E.  Glenn 

Robert  D.  Clarke 

JanieH  U.  N-lson  

Charl.'ft  W.  Wingard. . . . 

James  P.  Can  by 

Peter  P.  G.Hall  

George  W.  Candee 

Edmund  H.  Brooke 

Israel  0.  Dewey 

A  HS  B  Car<»v 

19 
10 
SI 

Salt  Lake  City.  Utah  . 

New  Orleans,  La 

Omaha,  Nebr 

22 
23 
24 

San  Francivsco,  Cal i 

Portland,  Oreg 

do 

25 

26 
27 
18 
29 

New  York  City 

Sioux  City,  Iowa 

Leavenworth.  Kans . . . 

Saint  Paul.  Minn 

Washington,  D.  C 

Charleston,  S.  C 

Leavenworth,  Kans. . . 
Chicacro,  111 

3U 
31 

William  P.Gould 

David  Taylor  

32 

Frank  Bntleman 

Frank  M.  Coxe 

Alfr  d  E.  Bates 

John  R  Willard 

C.  Irving  Wilson 

William  H.  Eckels 

John  E.  Blaine 

3\ 
34 
35 
36 
37 
38 

Fort  Brown,  Tex 

San  Antonio,  Tex 

Santa  F6,  N.  Mex 

San  Antonio,  Tex 

Now  Orleans,  La 

Helena,  Mont 

Tucson,  Ariz 

3!> 

James  E.  Roche 

A Ibert  S.  Towar 

Rfjrinald  H.  Towler 

Thomas  T.  Thornbiirgh. 
William  Af.  Mavnadler 

Josiah  A.  Brodhead 

William  Arthur 

JaniOH  R.  Watson 

Alexander  Sharp 

John  B  Keeter 

40 
41 
42 
A'.i 
44 
45 
46 
47 
48 

Santa  F6,  N.  Mex 

Portland,  Oreg 

Omaha,  Nebr    

Yuma  City,  Ariz 

Leavenworth,  Kans... 

FortBuford,  Dak 

San  Antonio,  Tex 

Washington,  D.  C 

Portland,  Oreg 

Washington,  D.  C 

Cheyenne,  Wyo 

\ 

40 
50 

Culver  C.  Sniflen 

Joseph  W.  Whain 

Remarks. 


Chief  paymaster.  Military  DirisioD  of  t 

Ian  tic. 
Relieved  from  doty.    Post-office  addrew: 

ville,  Ky. 


Chief  paymaster,  Department  of  the  Mi» 
Chief  paymaster,  Division  of  the  P*ci(i 
Department  of  California. 


Chief  paymaster,  Department  of  the  Piatt 

In  Paymaster-Gen eraVs  Office. 

Chief  paymaster.  Department  of  Ariioitt. 

Chief  paymaster,  Department  of  the  Coin 


Chief  paymaster.  Department  of  Texii. 
Chief  paymaster.  Department  of  Dakota 
Chief  paymaster,  Department  of  the  Soat 
EnToute  for  duty  at  Saiot  Paal,  Minn. 

On  sick  leave.     Address:  Care  H.C.J' 
Root,  Hartford,  Conn. 


Chief  paymaster,  Department  of  the  Gall 
Under  orders  for  duty  at  Washington,  D. 


Under  orders  for  duty  at  New  York  City. 


Post-paymaster. 

On  temporory  duty  in  War  Department 
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CASUALTIES  SINCE  DATE  OF  LAST  STATION-LIST,  APRIL  1,  1877. 


Name. 

Rank. 

Date  of  death. 

Place  of  death. 

leara  (retired) 

Major 

Apr.    26,1877 

Madisoo,  Wis. 

RETIRED  LIST. 


Name. 

Rank. 

Date  of 
retirement. 

Residence  and  post-office  address. 

Brioe 

Brigadier-fceneral 

Lieutenaot-colonel 

Maior 

Jan.    1. 1872    Bamum's  Hotel,  Baltimore.  Md. 

Leonard. ........ 

Jan.     1. 197*2    San  Francisco.  Cal. 

•.  Braa  

Feb.    8, 1875    Harrisbiirg,  Pa. 

Mar.    3, 1875    Falls  City,  Nebr. 

June  15, 1875     16  McCuIloh  ntrBet  Baltimore.  Md. 

E.  Burbank 

......do 

Mavpr  .......... 

do 

ine  C.  Hanna. .... 

do 

Jan.  11,1877 
Feb.    9,1877 

163  Congress  street  east,  Detroit, 

Mich. 
Brandon.  Vt. 

J}  H.  Salsev 

do 

BEXJ'N  ALVORD, 
Payinastcr- General^  U.  S.  A. 


khowing  ranky  duties,  and  address,  of  officers  of  the  Corps  of  Engineers  and  of 
United  States  civil  engineers,  July  1, 1877. 


nk. 


eneral 


Names. 


Andrew  A.  Humphreys 


John  G.  Barnard 


Henry  W.  Benham 


John  N.  Macomb 


James  H.  Simpson 

Israel  C.  Woodrnff 
Zelous  B.  Tower   . 


DaUes  and  addr^is. 


Commanding  porps  of  Engineers ;  member  of  com- 
mission to  examine  into  canal  routes  across  the 
isthmus  connecting  North  and  South  America; 
member  of  board  for  the  survey  of  the  harbor 
of  Baltimore  City  and  ac^aoent  waters  ;  mem- 
ber of  joint  commission  to  supervise  the  con- 
struction of  the  Washington  Mouumeut ;  member 
of  advisory  board  to  harbor  commissioners.  State 
of  Massaonusetts ;  member  of  board  to  determine 
nier  and  bulkhead  lines  of  New  York  Harbor  along 
Staten  Island  shore ;  member  of  commission  to 
e diamine  into  the  matter  of  contracts  between  the 
United  States  and  the  Moline  Water- Power  Com* 
pany.  Officeof  the  Chief  of  Engineers,  Washington, 
D.C. 

Member  of  board  of  engineers  for  fortiflcatioos ; 
member  of  Light-House  Board.  Army  Building, 
Houston  and  Greene  utreeta.  New  York  City. 

In  charge  of  couHtrnction  of  F(p*ts  Winthrop,  Inde- 
pendence, aud  Warren,  and  w  rk  on  Long  Island 
Head,  Mass.;  Forts  Montgomery,  Columbus, Castle 
Williams,  south  battery.  Governor's  Island,  Wood, 
Hamilton. and atlditional  batteries;  mortAr battery 
at  Fort  Hamilton,  and  fort  at  Sandy  Hook,  N.  Y. 
Army  Building,  Houston  and  Greene  streets,  New 
York  City, 

In  charge  of  improvement  of  the  Upper  Mississippi 
and  Illinois  Rivers,  and  Des  Moines  and  Rock 
Island  rapids  of  the  Mississippi  River ;  harbors  of 
Fort  Madison,  Burlington,  and  Dubuque,  Iowa; 
the  survey  for  the  improvement  of  that  portion  of 
the  "  Missi'Uiippi  route"  designated  by  the  Senate 
Select  Cora  mitt  eeou  Transportation  Routes  to  Sea- 
b  »ard.  as  improvements  upon  a  system  to  be  pro- 
vided  so  as  to  give  from  4^  to  6  feet  depth  of  water 
at  lowest  stages  from  Falls  of  Saint  Anthony  to 
Alton.    Rock  Island,  IlL 

In  charge  of  improvement  of  Mipsissippi  River,  be 
tween  the  mouths  of  the  Illinois  and  Ohio  Rivera. 
417  Pine  street,  Saint  Louis,  Mo. 

Oo  detached  service.  Engineer  third  ligbt-hoose 
district.    Post-office  box  4032,  New  York  City. 

Member  of  board  of  engineers  for  Cartificalions. 
Army  Building,  Houston  and  Greene* trodts,  Xow 
Yorli  City. 
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Banky  dutie$f  and  addresB  of  officers  of  the  Corps  of  Engineers t  ^c. — Continaed. 


Rank. 


Lieuteoaut-oolonel . 


Lieatenaut-colonel . 
Lieat«nant-colonel . 


LieuteoMit-oolonel . 


Kamea. 


Horatio  G.  Wright 


John  Newton 
George  Thorn 


John  D.  Kurtz 


Lieatenaot-oolonel Barton  S.  Alexander  . 


Lientenant-colonel . . . 
Lieutenant-colonel . . . 


Lieutenant-colonel — 


Lieutenant-colonel. . . . 


Lieutenant-oolonel. . . . 

n 

Lieutenant-colonel 


Lieutenant-colonel 


William  F.  Raynolds. 
Charlea S.  Stewart ... 


Charles  £.  Blunt 


James  C.  Duane. 


Eohert  S.  Williamson 


Quincy  A.  Gillmore 


Thomas  Lincoln  Casey . 


Duties  and  address. 


Member  of  board  of  engineers  for  fortiflost 
member  of  commission  on  re  pavement  of  Fn 
vania  avenue,  Washington,  I>.  C. ;  memberd 
mission  to  examine  into  the  matter  of  eosi 
between  the  United  Slates  and  the  MoUoeTI 
Power  Company.  Army  Building,  Houstai 
Greene  streets.  New  York  City, 

Oo  leave  of  absence.    Address :  Glasgow,  Sood 

In  charge  of  works  for  improvement  of  riven 
Croix,  Machias  Penobscot,  Kennebec,  Kemiel 
Maine,  Cooheco,  New  nami>shire,  and  Hen 
Massachusetts;  of  harbors  of  Camden,  For 
Richmond^  Island,  Belfast  Me..  Gloucest«r,S 
Boston,  Plymouth,  and  Provinc«town,  Mass. 
land,  Me. 

In  charge  of  construction  of  Forts  Delaware 
and  Mifflin,  Pa. :  battery  at  Finn's  Point,  N.J 
work  opposite  Fort  Delaware;  piers  at  New 
and  Lewes,  Del.;  harbor  iniprov cements  at 
mington,  Del.,  and  on  Delaware  River  aod 
improvement  of  the  Shrewsbury  River  andC 
sey  Cret^k.  New  Jersey.  De  aware  and  Broi 
Rivers.  Delaware,  and  Schuylkill  River.  P« 
vaoia;  member  of  board  to  examine  and  i 
upon  tht!  foundation  of  the  Washington  Mono 
1328  Chestnut  street,  Phila4lelphia.  Pa. 

Senior  cugiueer  charged  with  general  super 
and  insuection  of  all  matters  under  the  con 
of  the  Ctief  of  EuKineers  within  tbe  PaciSc 
tor3' ;  member  ol  board  of  engineers  for  fw 
tionson  the  Pacitic  coast.    San  Francisco,  O 

On  detached  service.  Engineer  fourth  light- 
district.    533  Walnut  street,  Philaiielpbia,  Pi 

In  charge  nf  construction  of  fortifications  al 
Point.  Point  San  Jos6,  and  Angel  Island 
Francisco,  and  at  San  Diego,  Cal. ;  and  imi 
uirnt  of  San  Diezo  Harbor  and  San  Joaquin  1 
California ;  member  of  board  of  engineer*  for 
flcations  on  the  Pacific  coast    Sao  Francisca 

In  charge  of  improvement  of  hai  bors  of  Rocky  1 
Cleveland,  Grand  River.  Ashtabula.  Cuoi 
Erie,  Dunkirk,  and  Bufiklo,  on  Lake  Erie 
onnstniction  of  Fort  t*ort4^r.  N.  Y.,  and  of 
Wayne,  Mich.    Bafl'alo,  N.  Y. 

In  charge  of  oon  struct  ion  of  Forts  Gorges,  P 
Sc«mmel,  Popham,  Knox,  and  battery  at  Poi 
Head.  Me.,  and  Forts  Constitution  aiid  Me( 
and  batteries  on  Jerry's  Point  and  Gei  rish>  Ii 
Portsmouth  Harbor,  N.  H. ;  engineer  fir« 
second  light-honse  districts  ;  member  of  boi 
examine  and  report  upon  the  foundation  c 
Washington  Monument.    Portland.  Me. 

On  detache<l  service.  Engineer  twelfth  light- 
district;  member  board  of  eugin«5i«rs  for  fori 
tioDS  on  the  P»4Ci8c  coast.    San  Francisco,  Ci 

In  charge  of  construction  of  Fort«  Wadsn 
Tompkins  and  its  Oatti^ries,  N.  Y..  Mac  >n  aii< 
wt»ll,  N.  C  ,  Moultrie,  Sumter,  Johnson,  and  ( 
Pinckuey,  S.  C,  Jacksou  aod  Pulaski.  Ga.,  C 
and  Manon,  Fla.,  and  temjiorary  charge  of 
Monroe  and  Wool,Va. ;  iraorovemeot  or  the  \ 
the  mouth  of  Saint  John's  River,  and  of  the  i 

fassage  between  Saint  John's  River  and  Ni 
nlet,  Flovid«.  Charl'-ston  H»irbor.  S.  <\,  Sava 
River  and  Harbor ;  member  of  board  to  t«« 
strength  and  value  of  all  kinds  of  iron,  sted 
other  metals  submitted  to  it ;  member  of  ooe 
sinn  on  repavement  of  Pennsylvania  avenue,^ 
ington,  D.  C. ;  member  of  Ixiard  to  examine  ai 
port  up4m  the  foundation  of  the  Wsshlngt4>a  \ 
ment.  Postoflice  box  1647,  New  York  City. 
In  charge  of  the  first  and  second  divisions,  o^ 
the  Chief  of  Eugioeers;  of  public  buildingi 
gi-oumis  and  certain  publi  -)  works  in  the  Distr 
Columbia ;  of  work  apon  the  building  for  the  !^ 
War,  and  Navy  Departments :  and  of  the  ^ 
ington  Aque<luct;  member  of  board  to  advise 
the  ventilation  of  the  Hall  of  the  House  of  R< 
sentatives  Office  of  the  Chief  of  Eagia 
Washington,  D.  C. 
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Bank,  duiieSf  and  address  of  offlcet's  of  the  Corps  of  Engineers,  ^*c. — Continned. 


Bank. 


Namea. 


>r 


Nathaniel  Michler 


►r. 


ir. 


•r. 


V. 


T 
T 

r 

r 


John  O.Parke 

Goavemear  K.  Warren 


Oeorge  H.  Mendell 


Henry  L.  Abbot 


William  P.  Craighill 


Cjras  B.  Comatock. 
Godfrey  Weltzel.., 


Orlando  M.  Poe  . . . 

David  C.  Houston . 

George  H. Elliot ... 
Henry  M.  Robert . 

William  B.  Merrill. 


Walter  McFarland. 


r I  Orville  E.  Babcook. 


Dnties  and  address. 


In  charge  of  Improvement  of  harbors  of  Port  Clinton^ 
Monroe,  Toledo,  Sandusky  City,  Huron.  Ver- 
million, and  Black  River,  on  Lake  Erie.  Toledo, 
Ohio. 

In  charge  of  the  third  division.  Office  of  the  Chief 
of  Engineers,  Washington,  D.  C. 

In  charge  of  construction  of  defenses  of  New  Bed« 
ford  Harbor,  Ma^s..  Narragansett  B\y,  Rhode  Is* 
land ;  improvement  of  harbors  of  Wareham,  Hy- 
annis.  Fall  River,  and  New  Bedford,  Mass., 
Wickford  and  Newport,  R.  L ;  improvement  of 
rivers  Taunt^m,  Maosachusetts,  Pawtucket  and 
Providence,  Rhode  Island,  Pawcatuck,  Rhode 
Island  and  Connecticut,  and  Connecticut.  Con- 
necticut, and  Liitlo  Narragansett  Bay,  Rhode 
Island  and  Connecticut;  construction  of  brvak- 
water  at  Block  Isltind,  R.  I. ;  examining  and  re- 
porting upon  constructing  railroad  bridges  across 
the  Mississippi  River  Ixitween  Saint  Paul  and 
Saint  Louis,  &.C.    Newport,  R.  I. 

In  charge  of  construction  of  fort  on  Alcatraz  Island, 
and  of  defenses  at  Lime  Point,  San  Francisco  Bay; 
breakwater  at  Wilmington  Harbor.  Cal. ;  improve- 
ment of  Oakland  Harbor  and  Sacramento  and 
Feather  Rivers,  California;  member  of  board  of 
engineers  for  fortifications  on  the  Pacific  coast; 
member  of  advisory  board  of  commissioners  on  the 
harbor  lines  of  San  Francisco.  San  Francisco  Cal. 

Commanding  engineer  depot  and  post  of  Willeta 
Point  ana  Battalion  of  Engineers;  in  charge  of 
construct  inn  of  Fort  Schuyler  and  fort  at  Willeta 
Point,  N.  Y.,  and  of  experiments  with  tiirpedoes: 
member  of  commission  to  examine  into  the  matter 
of  oontiacts  betwopu  the  United  State's  and  the 
Moline  Water  -  Power  Company.  Whitestone, 
Queens  County.  N.  Y. 

In  charge  of  cnnstruction  of  defenses  of  Biltimore. 
Md..  and  Washington,  D.  C. ;  improvement  of 
Chester,  Wicomico,  and  Elk  Rivers.  Maryland. 
James  and  Appomattox  Rivers,  Virginia,  Great 
Kanawha  and  New  Rivers,  West  Virginia,  and 
Cape  Fear  River,  North  Carolina,  and  of  the  har- 
bor of  Baltimore.  Md. ;  member  of  boitrd  for  snrvey 
of  the  harborof  Baltimore  City  and  adjacent  waters. 
Union  Bank  building,  Baltimore,  Md. 

On  leave  of  absence.  Address :  Care  Baring  Bros.  & 
Co.,  London.  England. 

In  charge  of  improvement  of  the  Falls  of  the  Ohio 
River,  and  Louisville  aitd  Portland  Canal,  of  Saint 
Mary's  Fal's Canal;  S^int Mary's,  Saint  Clair,  and 
Sebawaing  Rivers,  Michigan  ;  of  harbors  An  Sable 
River,  Bl£u;k  River,  and  Thunder  Bay;  harbor  of 
refuge  on  Lake  Huron,  and  removal  of  obstruc- 
tions from  Detroit  River ;  engineer  eleventh  light- 
house district.    Detroit,  Mich. 

On  der  ached  service.  Aid-de-camp  on  the  personal 
staff  of  the  General  of  the  Army,  wi^h  the  rank  of 
colonel ;  member  of  Light-House  Board.  Wash- 
ington, D.  C. 

In  charge  of  harbor  improvements  at  Milwaukee, 
Racine,  and  Kenosha ;  improvement  of  the  Fox 
and  Wisconsin  Rivers.    Milwaukee,  Wis. 

In  charge  of  the  fourth  and  fifth  divisions.  Office  of 
the  Chief  of  Engineers.  Washington.  D.  C. 

In  charge  of  harbor  improvements  at  Ontonagon, 
Eagle  Harlwr,  Marquette,  Menomonee,  Green  Bay, 
AKnepee,  Two  Rivers,  Manitowoc,  Sheboygan,  Port 
WashioKton,  and  harb'^r  of  refuge  at  entrance  of 
Sturgeon  Bay  Canal.     Milwaukee,  Wis. 

In  charge  of  improvement  of  the  Ohio  and  Mononga- 
h»*la  Rivera,  and  the  Little  Kanawha  River,  West 
Virginia;  engineer  fourteenth  light-hotise  district, 
82  West  Third  street,  Cincinnati.  Ohio. 

In  charge  of  construction  of  Forts  Ontario  and 
Niagara.  N.  Y  ;  of  harbor  improvements  at  Olcott, 
Oik  Orchard,  Charlotte,  Pullney ville.  Big  Sodns, 
Little  Sodus.  Oswego,  Ogdensburg,  and  Wilson,  N. 
Y. ;  engineer  tenth  light-house  district.  Oswego» 
N.  Y.  . 

Ou  detached  service.  Engineer  fifth  light-bouse  dis- 
trict.   1  Coartland  street,  Baltimore,  Md. 
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Rankf  duties^  and  address  of  officers  of  the  Corps  of  Enqineers,  ^c. — Contlnned. 


Rank. 


M^jor. 


Major. 
Major. 


Major. 
M%jar. 


H%jor 

M%jor 
M%)or 


Captain 
Captain 


Captain. 


Captain. 


Captain 

Captain 
Captain 
Captain 
Captain 
Captain 

Captain. 
Captain, 


JobnM.  Wilaon. 


Franklin  Harwood. 
John  W.  Barlow  . . . 


Peter  C.  Hains 

Francis  IT.  Farqnhar. 


Georjje  L.  Gillespie. . 
Charles  R-Snter.... 

Jared  A.  Smith 

Samuel  M.  Mansfield 


William  J.  Twining. 
William  R  King.... 


Wm.  H.  H.  Benyanrd.. 


Charles  W.Howell, 


Garret  J.  Lydecker  . . 

Arthur  H.  Bnmham  . 

Amos  Stickney 

James  W.  Cuyler 

Alexander  Mackenzie 
Oswald  U.  Ernst 

David  P.  Heap 

William  Ludlow 


Duties  and  addresa. 


In  charge  of  works  for  defense  of  the  roontii 
Colnnibia  River,  and  iniprovement  of  the 
niette,  Columbia  and  Snake  Rivera;  cosst 
of  caoal  around  theCa.<tcade«i  of  theC-olumbta 
Engineer  thirteenth  light  boose  district.  Ft 
Or^-g. 

In  charge  of  Saint  Clair  Flata  Canal  and  ii 
nient  of  Saginaw  River  and  Cbebovgao  1 
Michigan.    Room  57  Moffiit  block,  De'troit,] 

In  charge  of  Forts  Griewold  and  Hale  and  i 
struction  of  Fort  Trumbull,  Conn.;  impro 
of  harbors  of  Stonington,  New  Haven,  Rrid 
Milford,  Southport,  and  Xorwnlk,  Conn.,  « 
JefferaoD,  N.  Y. ;  improvement  of  Housatoni 
Connecticut.    New  London,  Conn. 

On  detache<l  service.  Engineer  secretarv  oi 
House  Board.  Treasury  Department,  Waal 
D.C. 

In  charge  of  harbor  improvements  at  Snperi 
Superior  Bav,  and  Doluth;  improvement 
Falls  of  Saint  Anthony  aud  of  the  Mi< 
River  above  the  Falls  of  Saint  Anthony;  ii 
ment  of  Chippewa  and  Minnesota  Rivera 
Red  River  oi  the  North :  constniction  of  'H 
Island  look  and  dam.    Saint  Paul,  Minn. 

On  leave  of  absence.  Address:  Care  N.  M.  Ron 
Sl  Son,  London.  England. 

In  charge  of  iropruvement  of  the  Missiasip 
souri,  Arkansas,  White,  and  Saint  Francis 
Engineer  fifteenth  lieht-bouse  district.  21 
Eishth  street,  Saint  Louis.  Mo. 

In  charge  of  the  improvement  of  the  Wabasl 
Indianapolis,  Ind. 

In  charge  of  harbor  Improvementa  at  Cha 
Frankfort.  Manistee,  Ludington.  Pent  Watei 

.  River,  Muskegon,  Grand  Haven,  Black  Lake 
tuck.  South  Hav^en,  and  Saint  Joseph,  on  Lak 
igan.    Detroit,  Mich. 

On  temporary  duty  in  Office  of  the  Chief  of  En 
Office  of  the  Chief  of  Engineers,  WashingU 

In  charge  of  improvement  of  the  Tennessee 
Cumberland  River  above  and  below  Naahvilh 
and  Hiawassee  River,  Tcmnessee.  Ooetenauk 
wattee.  Etowah,  and  Oomnlgee  Klvera,  Geor 
Coosa  Rivers,  Georgia  and  Alabama.  Chatt 
Tenn. 

In  charse  of  improvement  of  the  Ouachita  S 
Louisiana  and  Arkansas,  and  of  the  Yazoo  ] 
Mississippi,  and  Cypress  Bayoo.  Texas;  ol 
gauges  on  the  Mississippi  liiver  and  its  pi 
tributaries;  removal  of  raft  in  Red  River,  Lot 
dretlging  at  foot  of  Sodo  Lake,  Texas.  Mi 
Tenn. 

In  charge  of  oonstrnction  of  Forts  Pike,  H 
Tower  Dupr^a,  Battery  Bienvenae,  tower  i 
torsville,  Jackson,  Saint  Philii>,  and  Livii 
improvement  of  the  mouth  of  the  Misaissip[ 
at  Southwest  Pass,  Galveston  Harbor,  Sabix 
and  R^d  Fish  Bar  in  Galveston  Bay ;  impro 
aud  survey  of  ship-channel  San  Jacinto  S 
Bolivar  Channel,  Galveston  Bay,  Texaa;  ii 
ment  of  Paso  Cavallo,  Texas.  Drawer  43: 
Orleans,  La. 

Engineer  officer,  Military  Divisi<m  of  the  Mi 
In  charge  of  the  couHtniotion  of  the  har 
Chicago,  Calumet,  Michigan  City,  and  New  ] 
Chicago.  111. 

On  duty  under  immediate  orders  of  Colonel  B 
Box  909,  Boston,  Mass. 

On  duty  under  immediate  orders  of  Colonel  M 
Keokuk,  Iowa. 

On  duty  under  immediate  orders  of  Migor  Cn 
Wilmington.  N.  C. 

On  dnty  under  immediate  orders  of  M^Jor  1!^ 
Louisville,  Ev. 

Commanding  Company  £,  Battalion  of  £ng 
On  duty  at  the  Military  Academy  as  instm< 
practical  military  engineering,  rhilitary  sig 
and  telegraphy.     West  Point,  N.  Y. 

On  duty  under  immediate  orders  of  Major  Vi 
Newport,  R.  I. 

On  duty  under  immediate  orders  of  Lientenan 
nel  Kurtz.    Lewes,  DeL 
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Banky  duties,  and  address  of  officers  of  the  Corps  of  Engineers,  ^-c, — Cod  tinned. 


Rank. 


ain 

ain 
aln 


ain 
ain 
ain 
aln 
ain 

ain 
ain 
ain 

ain 
ain 
ain 
ain 
ain 
ain 

ain 


Lieatenant 
Lieotenant 

Lieutenant 

Lieutenant 

Lieatenant 
Lieatenant 
Lieatenant 
Lieutenant 
Lieutenant 


ChailesB.PhUlip8 


William  A.  Jones  . .. 
Andrew  N.  Damrell . 


Charles  J.  Allen 

Charles  W.  Raymond  . 
Lewis  C.  Overman  — 
Alexander  M.  Miller. . 
Micah  R  Brown 

Milton  B.  Adams 

William  R  Livennore 
William  H.Heuer..... 

WUliam  S  Stanton.... 

A.Nisbet  Lee 

Thomas  H.  Handbury. 

James^y.  Post 

James  F.  Gregory 

Henry  M.  Adams 

James  Merour 


Charles  E.  L.  B.  Davis 
Benjamin  D.  Greene. . 

Georf^e  M.  Wheeler  . . 

Jamea  R  Quinn 

Daniel  W.  Lock  wood. 

Ernest  H.  Rnflher 

John  C.  Mallery 

Clinton  B.  Sears 

Thomas  Turtle , 


Duties  and  address. 


Oo  duty  under  immediate  orders  of  Major  Craighill. 
Member  of  advisory  board  to  Stat«  harbor  commls- 
sion  of  Norfolk  and  Portsmouth.  Union  Bank 
buildlDff,  Baltimore,  Md. 

On  dutachfHl  norvice.  Engineer  sixth  light-house  dis- 
trict.   CharlostoD,  S.  C. 

lu  charge  of  constructiun  of  defenses  of  Mobile  and 
Pensacola,  and  fort  on  Sbip  Inland,  Mississippi ;  im- 
provement of  harbor  of  Mobile;  of  Chattahoochie 
and  Flint  RivorA,  Georgia;  Apalacbicola  River, 
Florida;  and  Wurrior  and  Tomui^bee  Rivers,  Ala- 
bama; removal  of  obstructions  in  the  Chootaw- 
hatchie  River,  Alabama  and  Florida:  dredging  the 
bar  at  mouth  of  harbor  at  CtMlar  Keys,  Fla.  Engi- 
neer eii^hth  light-house  dlfttrict.    Mobile,  Ala. 

On  duty  under  uuniediate  orders  of  Colonel  Simpson. 
417  Pine  sti-ett,  Saint  Louip,  Mo. 

On  detaclie<l  service.  On  duty  at  the  Military  Ac^- 
emy.    WeHt  Point,  N.  Y. 

On  duty  under  immediate  orders  of  Captain  King. 
Nashville,  Tenn. 

Commanding  Company  B,  Battalion  of  Engineers. 
Whitestone,  Queens  County,  N.  Y. 

Detailed  to  report  upon  the  depth  and  width  of  a 
channel  secured  and  maintained  by  jetties,  con- 
structed by  James  B.  Bads,  at  the  mouth  of  the 
Mississipni  River.     Port  Eads,  La. 

Ob  duty  under  immediate  orders  of  Lieutenant-Colo- 

.   nel  Blunt.     Cleveland,  Ohio. 

Commanding  Company  C,  Battalion  of  Engineers. 
Whitestone,  Queens  County,  N.  Y. 

In  charge  of  construction  of  Forts  Jefferson  and  Tay- 
lor. Fla.  Engineer  seventh  light-house  district. 
Key  West,  Fla. 

On  detached  service.  Engineer  officer.  Departmentof 
the  Platte.    Post-oftlce  box  544,  Omaha,  Nebr. 

On  duty  under  immediate  orders  of  Miijor  Weitzel. 
Detroit,  Mich. 

Commanding  Company  A.  Battalion  of  Engineers. 
Whitestone,  Queens  County,  N.  Y. 

On  duty  under  immediate  orders  of  Lieutenant-Colo- 
nel Gillmore.    Post-otfioe  box  266,  Savannah,  Ga. 

On  detached  service.  Engineer  officer,  Department  of 
Texas.    San  Antonia,  Tex. 

In  charge  of  the  survey  of  the  northern  and  north- 
western lakes  and  sur  vey  of  the  Mississippi  River. 
Detroit,  MiCti. 

In  temporary  charge  of  manufacture  and  supplv  of 
mastic ;  improvement  of  the  Hudson  River,  fiar- 
lem  River,  and  East  Chester  Creek,  New  York; 
Otter  Creek,  Vermont;  and  Passaic  River,  New 
Jersev;  removal  of  obstructions  in  the  East  River, 
including  Hell  Gate,  New  York ;  improvement  of 
channel  between  Stat  en  Island  and  New  Jersey; 
harbor  improvements  at  BurUngton  and  Swanton, 
Vt. ;  Rondout.  Port  Chester,  and  Plattsbnrg.  N.  Y.  ; 
the  survey  of  so  much  of  the  third  subdivision  of 
the  'nortliem  route"  designated  by  the  Senate 
Select  Committee  on  Transportation-Routes  to  the 
Seaboard  as  extends  from  Troy,  on  the  Hudson 
River,  to  New  York  City.  Armv  building,  Houston 
and  Greene  streets.  New  York  Oity. 

On  duty  under  immediate  orders  of  Captain  Howel). 
Post-office  box  900,  Galveston,  Tex. 

Adjutant  Battalion  of  Engineers  and  post  of  Willeta 
Point;  pist  treasurer  and  signal-officer.  White- 
stone, Queens  County,  N.  Y. 

In  charge  of  geographical  surveys  of  the  territory 
west  of  the  one  hundredth  meridian.  Post-office 
look-box  93,  Washington,  D.  C. 

Quartermaster  Battalion  of  Engineers ;  acting  assist- 
ant quartermaster  and  acting  commissary  of  Sub- 
sistence and  recruiting  officer  post  of  Willets  Point. 
Whitestone,  Queens  County,  N.  Y. 

On  duty  un^ler  immediate  orders  of  Capt  H.  M. 
Adamp.    Detroit,  Mich. 

On  detached  service.  Engineer  officer.  Department  of 
the  Missouri.    Fort  Leavenworth,  Kans. 

On  detacheil  service.  Engineer  officer,  Military  Divis- 
ion of  the  Paci6c.    Sau  Francisco,  Cal. 

On  detached  service.  Ou  duty  at  the  Military  Acad- 
emy.    West  Point,  N.  Y. 

On  duty  nnde**  immediate  orders  of  M^or  Craighill. 
Kanawha  Court-Hoase,  W.  Yo^. 


Firat  Lieutenant. 
First  Lieuteoant. 


First  Lieutenant . . . 
First  Lieutenant . . . 
First  Lieutenant. .. 
First  Lieutenant. . . 
First  Lieutenant. . . 
First  Lieutenant. . . 
First  Lieutenant  .. 

First  Lieutenant. . . 

First  Lieutenant. . . 

First  Lieutenant. . . 

Second  Lieutenant. 

Second  Lieutenant. 

Second  Lieutenant. 

Second  Lieutenant. 

Second  Lieutenant. 

Second  Lieutenant. 

Second  Lieutenant. 

Second  Lieutenant. 
Second  Lieutenant. 
Second  Lieutenant. 

BKTIRRD. 

Colonel 

Colonel 

Colonel 


John  G.  D.  Knight ... 
Richard  L.  Hoxie  .... 

Ed^ar  W.Bass 

William  L.  Marshall . 
Joseph  H.  Wlllard  . . . 

Eric  Bergland 

Samuel E. Tillman  ... 

Philip  M.  Price 

Francis  V.  Greene  ... 

Carl  F.  Palfrey 

William  H.Bixby.... 

Henry  S.  Taber 

William  T.Rossell... 

Thomas  X.  Bailey  .. . 

* 

Thomas  W.  Symoos. 

Smith  S  Leach 

Dan  C.  Kingman 

Eugene  Griffin 

Willard  Young 

William  M.  Black... 

Walter  L.  Fitik 

Solomon  W.  Roessler 

Henry  Brewerton . . . 
ThomaH  J.  Cram  .... 
George  W.  Cullura.. 


U\:><tblUUa   VU    bllD    l.   Ur\.>lLll:    \>VM»3l>. 


0«»X1     >:l«UV.I9« 


Go  detached  service.    On  duty  at  the  Militai 

eray.     West  Point,  N.  Y. 
On  detached  service.    Chief  engineer  of  the 

of  Columbia,  under  the  direction  of  the  I 

CommiAsionors.     Columbia  building.  Four 

half  street,  Washington.  D.  C. 
Go  detach<Hl  service.    On  duty  at  the  Militai 

emy.    West  Point,  N.  Y. 
Ou  duty  under  immediate  orders  of  Captai 

R<>me",  Ga. 
Oil  duty  under  immediate  orders  of  Captain 

Po8tA>ffioe  box  22S.  Albany,  N.  Y. 
Ou    duty    under   iwm-»diate    or«lers    of    Li< 

Wheeler.    Post  office  lock-box  93,  Washinirt 
On    duty    under   immediate    orders    of    Lu 

Wheeler.    Po8t-<)fflce  lock-box  93,  Washinirt 
On  duty  under  immediate  orders  ot  CapL  H.  M. 

Detroit,  Mich. 
On  detached  service.    On  duty  under  the  Dep 

of  St'ite  as  military  attach^  of  the  Unilc< 

legation  at  St  Petersburg.     United  States  1 

St.  Petersburg,  Russia. 
On  det-aohed  service.    On  duty  at  the  Militai 

emy.     West  Point,  N.  Y. 
On  detached  service.    On  duty  at  the  Militar 

emy.     West  Point,  N^Y. 
On  duty  at  the  Military  Academy  and  with  C 

E,  Battalion  of  Engineers.    West  Point  N. ' 
On  detached  service.    On  duty  at  the  Military 

emy.     West  Point,  N.  Y. 
On  detached  service.    On  duty  at  the  Militar] 

emv.    West  Point  N.  Y. 
On    duty    under   immediate   orders    of    Lien 

Wheeler.    Post-office  lockbox  93,  Washingtoi 
On  duty  with  Company  C,  Battalion  of  £o^ 

Whitestone,  Queens  County,  N.  Y. 
On  duty  with  Company  C,  Batulion  of  En/^ 

Whitestone,  Queens  Oounty,  N.  Y. 
On  duty  with  Company  B,   Battalion  of  Engi 

Whitestone.  Queens  County.  N.  Y. 
Go  dnty  with  Company  A,   Battalion  of  Baga 

Whitestone,  Queens  County,  N.Y. 
On  grat^nating  leave. 
On  graduating  leave. 
On  graduating  leave. 


Newburg,  N.  Y. 

1817  iJe  Laucv  Place,  PhiUdelphia.  Pa. 

315  Fifth  avenue.  New  York  City. 
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[ordnance  ordrrs  no.  31.] 

Ordnance  Office,  War  Department, 

Washington  J  July  1,  1877. 

h  the  Tww  of  enabling  the  officers  of  the  Ordnance  Departnjent  to  know  the 
address  of  every  tyttoAr  of  the  department,  the  following  list,  giving  the  names, 
to  which  assigned,  and  address  en  ^escfa  ff(  ibmmySalaxjiA  known  on  tbe  Ist  day 
y,  1877,  has  been  prepared,  and  is  herewith  transmitted  for  their  information. 

S.  V.  BENl^T, 
Brigadier- General f  Chief  of  Ordnance, 

ms  and  duties  of  the  officers  of  the  Ordnance  Department  on  the  Xst  day  of  July y  1877. 


Name  and  rank. 


tBlGADlBR-GENERAL. 


lY.  BeD6t 

COLONEI^. 


Addrcaa. 


Chief  of  Ordnanoe 


Washington,  1).  C. 


''.  Ha^er,  bvt  brig,  gen . . !  Coramanding  Wat«rvliet  arsenal "West  Troy,  N.  Y. 

>.CaI lender, bvt. brig. gon. I  ConiroaDdJug  Augusta  arseual |  AngtiHta,  Ga. 


?.  S.  Laidle^-,  brevet 


SUTENANT-COLONELS. 

•.  B'^nton.  brevet  colonel. . 

IcNutt^  breA'-et  colonel 

[cAllisti'r.  brevet  colonel. 
Irlspin,  brevet  colonel 


MAJORS. 

N.  Todd 

r.  Treadwell,  bvt.  It.  col. 


r.  Baylor,  brevet  colonel.. 

1.  Whittemoro,  brevet . . . 

ft.  Biifflngton.  brevet 

V.  Flagler,  bvt.  Ueut  col . . 
Idordecai,  bvt.  lieut^  col . . . 

.  Lyford,  bvt  lieut  col 


T.  Parker,  brevet. 
.Farley 


CAPTAINS. 

3.  Babbitt,  brevet. 


A.  Marye,  brevet. 
I  mold,  jr.,  brevet 
[.  Rollins,  brevet. 
k>mly,  brevet 


..  McGinness,  brevet  major 

V.  McKee,  brevet  m^or. 
II  Phipps,  brevet 


V.  Reilly,  brevet 


).  Ramsay, Jr.,  brevet 

L.  Kress,  brevet  major  .  - 
•*.  Michaells,  brevet 


Prince,  brevet 
:.DQtton 


Commanding  Watertown  arsenal,  and 
president  of  t  he  United  States  board 
to  test  iron,  steel,  ico. 


Watertown,  Mass. 


Commanding  Nati'^nal  Armory Springfield,  Mnns. 


Commanding  Washington  arsenal 

Commanding  Benicia  arsenal 

Commanding  New  York  agencv;  chief 
ordnance  officer,  Division  of  the  At- 
lantic; president  of  the  ordnance 
board  and  constmctor  of  ordnance. 


Commanding  Saint  Lonis  arseral. 
Member  of  the  ordnance  boai-d. . . 


Commanding  New  York  arsenal,  and 
u^emlx^r  of  the  ordnance  board. 

Commanding  Frankford  arsenal 

Commanding  Allegheny  arsenal  

Commanding  Rock  Island  arsenal 

Instructor  of  ordnance  and  gannery. 
Military  Academy. 

On  duty  in  the  office  of  the  Chief  of 
Ordnance,  and  chairman  of  execu- 
tive departments  board.  Interna- 
tional Exhibition,  1876. 

Commanding  Fort  Monroe  arsenal 

Commanding  Kennebec  arsenal 


Chief  ordnance  officer,  Department  of 

the  Colombia. 

Assistant,  Bon icia  arsenal 

Commanding;  Indianapolis  arsenal  . . . . 

Assistant,  Watervliei  arsenal 

Commanding  San  Antonio  arsenal,  and 

chief  ordnance  officer.  Department 

of  Texas. 
Chief  onlnance  officer,  Department  of 

the  South. 

A ssistant.  National  Armory 

Recorder  of  the  ordnance  board 


Chief  ordnance  officer,  Division  of  the 

Missouri. 

Assistant,  Indianapolis  arsenal 

Commanding  Vancouver  arsenal.. 

Chief  ordnance  officer,  Department  of 

Dakota. 
Chief  ordnanoe  officer,  Department  of 

the  Gulf. 
Chief  ordnance  officer,  Department  of 

the  Platto,  on  temporary  duty  with 

Poweirs  geological  survey  of  the 

Rocky  Mountain  region. 


Washington,  D.  C. 
Benicia,  Cal. 
ComerofHoust'^n  and  Greene 

streets,   N.  Y.    Post-office 

box  1811. 


Saint  Lonis  arsenal.  Mo. 
ComprofHonston  and  Greene 

streets,  N.  Y.     Post-office 

box  1811. 
Governor's  Island,  New  York 
Harbor.  Post-office  box  U49 . 
Philadelphia.  Pa. 
Pittsburgh,  Pa, 
Rock  Island,  111. 
West  Point,  N.  Y. 

Washington,  D.  C. 


Old  Point  Comfort,  Va. 
Augusta,  Me. 


Portland,  Oreg. 

« 
Benicia,  Cal. 
Indianapolis,  Ind. 
West  Troy,  N.  Y. 
San  Antonio,  Tex. 


Atlanta,  Ga. 

Springfield,  Mas9. 

Cornerof  Houston  and  Greene 

streets.  N.  Y      Post-office 

box  1811. 
Chicago,  HI.  ■ 

Indianapolis.  Ind. 
Vancouver,  Wash.  Ter. 
Saint  Paul,  Minn. 

New  Orleans,  La. 

Omaha,  Nebr. 


1. 
a. 

3. 

4. 

5. 


J.  E.  Greer j  Afwi^tant,  Natioiml  Armo'y 

J.  Pitman I  Assistant,  Watertown  arseiial 

0.  Shaler,  Jr .;  Assistaut  instructor  of  ortinMice  and 

gunnery.  Military  Academy. 

Assistant,  Frankford  arsenal 

Assistant  to  coutttruclor  of  ordnance. . 


H.Metcalfe  ... 
W.  S.  Starring 


6.  C.  S.  Smith . 

7.  S.  E.  Blunt. 


8.  F.  Heath 

9.  I).  M.  Taylor. 
10.  D.  A.  Lyio  ... 


11.  J.  Rockwell,  jr 

12.  W.  B.  Weir  ... 
1.1.  J.  C.Ayrerf 


14.  M.  W.  Lyon... 

15.  C.  W.  Whipple 

16.  A.  H.  Russell. 


OBONAXCR  8T0RRKBBPERS. 

(Not  in  the  line  qf  promotion.) 

£.  iDgersoU,  nii^or 

W.  R.  Shoemaker,  captain 

R  H.  Gilbreth,  captain 

E.  D.  Ellsworth,  captain 

W.  Adams,  captain 

A.  S.  M.  Morgan,  captain 

W.  H.  Rexfoi'd,  captain 

F.  Whyte,  captain 

D.  J.  Tonng.  captain 

M.  J.  Grealisb,  captain 


Assistant,  New  York  agency  

Acting  assistant  proftvsior  of  mathe- 
matics. Military  Academy. 

Assistant,  Fiankford  arsenal 

Assistant,  Rick  Island  arsenal   

Assistant,  National  Armory,  and  on 
special  duty  experimenting  with 
life-saving  apparatus,  Sec. 

Assistant,  R^k  Island  arsenal 

Assistant.  Wat«rvliet  arsenal 

On  temporary  duty  as  chief  ordnance 
officer.  Department  of  the  Platte. 

Assistant,  Allegheny  ars^nial 

Assistant  to  constnii^tor  of  ordnance. . 

Acting  assistant  professor  of  philoso- 
phy, Military  Academy. 


On  duty.  National  Armory  — 
In  charge  Fort  Union  arsenal. 
On  duty,  Watertowa  arsenal . . 

On  sick  leave 

On  duty,  Fnrt  Monroe  arsenal. 
On  duty,  Rock  Island  arsenal . . 

On  dnty,  Bcnicia  arsenal 

On  duty,  Washington  arsenal.. 
On  duty,  Watervliet  arsenal  .. 
On  dnty,  Augusta  arseniU  . . . . . 


Springfield,  Mms. 
Watert^jwn,  M.*mw. 
West  Point,  N.  Y. 

Philadelphia,  Pa 
Comer  of  Hoastoo  tnd  G 

streets.   M.  Y.    P«i 

box  Idll. 
Do. 
West  Point,  N.  Y. 

Philadelphia,  Pa. 
Rock  Island.  IlL 
Springfield,  Mass. 


Rock  Island,  HI. 
West  Troy,  N.  Y. 
Omaha,  Kebr. 

Pittsburgh,  Pa. 
Cold  Spnng,  N.  Y. 
West  Point,  N.  Y. 


Springfield.  Mass. 
Fort  Union,  N.  Mex. 
Watertown.  Mass. 
Mechanicsrille,  N.  Y 
Old  Point  Comfort,  V 
Rock  Island.  HL 
Benicia,  CaL 
Washington.  D.  C. 
West  Troy,  N.  Y. 
Aagiista,  Ga. 


RETIRED  OFFICERS. 


, 


Brig.  Gen.  6.  D.  Ramsay,  brevet  mi^or-general 

CoL  R.  H.  K.  Whiteley.  brevet  brigadier-general 

Lieut.  Col.  C.  P.  Kingsbury,  brevet  brigadier-general 
Capt.  J.  C.  Symmes 


Washington.  D.C. 
Baltimore,  Md. 
Brooklyn,  N.  Y. 
Homburg  von  der  Hohe,  Gem 


IHi 
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List  of  ordnance  stations  and  officers  on  duty  thereat. 


"dnaooe  stfttions. 


lancAoflBoe  ... 
3;heny  arsenal 
asta  araenal . 

cia arsenal  ... 


Monroe  anenal. 


Union  araenal . , 
ikford  araeoal  . . 


ftnapolis  arsenal 
neb*io  arsenal... 
onal  Armory 


evllle  arsenal  . . 
L  Island  arsenal. 


b  Lonis  arsenal  . 
Antonio  arsenal 
souver  arsenal., 
hingtoo  arsenal 

artown  arsenal . 

erviiet  arsenal.., 


York  ajfency 

York  arsenal 

ed  SUtes  Military 

ademy. 

ordnanoe  board 


Officers  on  duty. 


;ar^  departmootand 
'ision  neadquartera 


ial  ordnanoe  senrioe . 


Dist.  Colambia.. 
Pennsylvania... 
Georgia 

California 

Virginia 

New  Mexico 

Pennsylvania... 

Indiana 

Maine 

Massachasetts . . 

Maryland 

Illinois 

Missoari 

T«xa« 

Washington  Ter. 
Dist.  Colambia.. 

Massachasetts . . 

New  York 


...do 
...do 
...do 


Brig.  Gen.  S.  V.  Ben6t,  Mjy.  S.  C.  Lyford. 

Maj.  A.  R.  Baffington,  First  Lient.  M.  W.  Lyon. 

Col.  F.  D.  Callender,  Capt  M.  J.  Grealisb',  ordnance 
storekeeper. 

Lient.  Col.  J.  McAllister,  Cant  W.  A.  Marye,  Capt. 
M.  L  Poland,  Capt  W.  H.  Kexford,  orduaiice  store- 
keeper. 

M^j.  F.  H.  Parker,  Capt  W.  Adams,  ordnance  store- 
keeper. 

Capt  w.  R.  Shoemaker,  ordnance  storekeeper. 

Maj.  J.  M.  Whittomore.  Capt  E.  M.  Wright  First 
Lient.  H.  Metcalfe.  First  Lient.  F.  Heath. 

Capt  I.  Arnold,  jr.,  Capt  G.  D.  Ramsay,  jr. 

Mjvj.  J.  P.  Farley. 

Lient  Col.  J.  G.  Benton,  Cinpt  George  W.  MoKee, 
First  Lient  J.  K.  Greer,  First  Lient  D.  A.  Lyle, 
M^.  E.  Incersoll,  ordnance  storekeeper. 

In  charge  ofa  sergeant  of  ordnance. 

Mai.  D.  W.  Flagler,  Capt  J.  C.  Clifford,  First  Lient 
D.  M.  Taylor,  First  Lieut  J.  Rockwell,  jr.,  Capt.  A. 
S.  M.  Morgan,  ordnance  storekeeper. 

Maj.  J.  W.  Todd. 

Capt.  C.  Comly. 

Capt.  J.  A.  Kress. 

Lieut.  Col.  J.  MoNutt,  Capt  F.Wiiyte,  ordnancd  store- 
keeper. 

Col.  T.  T.  &  Laidley,  First  Lient  J.  Pitman,  Capt  B. 
H.  Gilbreth,  ordnance  storekeeper. 

Col.  P.  V.  Hagaer,  Cant  J.  H.  Rollin*.  Capt  J.  G.  Bat- 
le**.  First  Lieut  w.  B.  Weir,  Capt  D.  J.  Yooug, 
orJnauce  storekeeper. 

Lieut  Col.  S.  Crispin,  First  Lieut  C.  S.  Smith. 

MiO.  T.  G.  Baylor. 

MAJ.  A.  Mordecai,  First  Lient  C.  Shaler,  jr..  First 
Lient  S.  E.  Blunt,  First  Lieut  A.  H.  Russell. 

Lieut  Col.  S.  Crispin,  M4j.  T.  J.  Tread  well,  Maj.  T.  G. 
Biylor,  Capt  F.  U.  Phipps. 

Lieut  Col.  S.  Crisnin,  Capt  L.  S.  Babbitt  Capt  C. 
Comly,  Capt.  J.  R.  McGinness.  Capt  J.  W.  Reilly, 
Capt.  O.  E.  Michael  is.  Capt  William  Prince,  Capt 
C.  E.  Dutton,  Capt  A.  L.  Varney,  First  Lieut  J.  C. 
Aypes. 

Capt  C.  Bryant,  First  Lient  W.  a  SUrrin?,  First 
Lieut  D.  A.  Lyle,  First  Lieut  C.  W.  Whipple. 


(Tf  General's  Office, 

Washington,  D.  C,  February  18, 1878. 


E.  D.  TOWNSEND, 

AdjiUant-Qeneral. 


J.  8.  Wharton '  U«pt.  19th  iDf. . 

O.S.L.Ward \  lstlt93dIof  . 

W.M.  Wherry i  Capt 6th  Inf . . . 


1 ao 

' do 

1  Weat  Point,  N.  T 


R.F.O'Beirne '  Capt2UtInf. 

Frank  Miohler lut  It  5th  Car.. 

B.B.KAeIer i  Capt.  18th  Inf. 


do 

do 

San  Franciaco,  Cal 


J.  H.  Coater  . . . 
W.  M.Dunn,jr 


Capt  8th  Cav . . 
Capt  ad  Art . . 


do 

Fort  Leavenworth,  Kans. 


C.  S.Ili«ley !  Capt  7th  Cav. 

W.J.  Volkmar l8tltr>th  Cav. 

J.A.Sladen Ut  It  14th  lof 

M.  C.  Wilkinson i  Ist  It  M  Inf  . . 

R  H.  Fletcher I  Ist  It  2l8t  Inf . 


E.  W.Smith !  Capt  18th  Inf.. 


do 

do 

Portland,  Ores 


R  P.  Hnghea 
E.  R  Gibbs  . . 
C,  D.  Emory . 


H.  G.  Brown . 
J.C.Ord  .... 
G.  R  KuaseU 


J.  A.  Aa^nr  .... 
Colon  Auffur  — 
A.  H.  Nickerson. 


J.  G.  Bonrke  — 
W.  S.  Schuyler  . 
W.  B.  Wheeler  . 
E. D.Thomas.  . 
O.  S.  Anderson  . 
Richard  Arnold 


I  in 


E.  C.  Mason  . . 
A.  P.  Nelson  . 
J.  S.  Mason  — 
W.  B.  Royall  . 
James  Biddle. 
Luke  O'Reilly 


Capt  3d  luf  .. 
l«t  It  6th  Inf  . 
Capt 9th  Inf.. 

1st  It  Idth  Inf. 
2d  It  25th  Inf . 
Capt 9th  Inf.. 

IstltSth  Cav. 
1st  It  2d  Cav.. 
Capt 23d  Inf... 

1st  It  3d  Cav.. 
IstltSth  Cav. 
2d  It  18th  Inf. 
Istltnth  Cav. 
l8t  Itmh  Cav. 
M^j.  5th  Art . . 


M%j.21stlnf ... 
Lt  ool.  12th  Inf 
Lt.  coL  4th  Inf . 
Lt  col.  3d  Cav  . 
MivJ.ethCav... 
Capt  19th  Inf. . 


In  the  field,  Idaho 
do 


Saint  Paol  Minn 


do 

do 

San  Antonio,  Tex 


do 

do 

New  Orleans,  La 


do 

do 

Omaha,  Nebr. 


In  the  field,  Wyo. 

do 

Atlanta.  Ga 

Prescott,  Aris  ... 

do  . 

New  York  City . . 


In  the  field,  Idaho. 
Saint  Paul,  Minn.. 
San  Antonio,  Tex . 

Omaha,  Nebr 

Prescott,  Aris 

New  Orleans,  La . . 


Da 
Da 
Aid-de-camp      to     Msjor-G 
Schofield. 
Do. 
Da 
Aid-de-camp      to     M%ior-C 
MoDowelL 
Da 
Aid-de-€*mp  to  Brigadier-( 
Pope. 
Da 
Da 
Aid-de-camp  to  Brtj;adia-( 
Howard. 
Da 
Acting  aid-de  camp  to  Bri, 
(veneral  Howanl. 
Aid-de-camp  to  Bri^dier-C 
Terry. 
Ca 
Do. 
Aid-de-camp  to  Brigadier-( 

Do. 
Da 
Aid-de-camp  to  Brigadier( 
Auj^ur. 
Da 
Da 
Aid-de-camp  to  Brigadi«'-( 
Crook. 
•  Da 
Do. 
Aid-de  camp  to  Col.  T.  H.  B 
Aid-de  camp  to  CoL  A.  V.  E 

Da 

Acting  assistant  inspector-f 

Military  Division  of  the  A 

Acting  assistant  iuspector-j 

Department  of  Columbift- 

Acting  assistant  inspector-i 

Department  of  Dakota. 
Ac'ing  assitftaut  inspector-] 

Department  of  Texas. 
Acting  assistant  inspeotor-i 
Department  of  the  PUtt«. 
Acting  assistant  inspectori 

Dep>irtment  of  Arizona. 
Acting  j  udge-advocate,  Dep 
of  the  Gulf. 
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py 


iljffe. 
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n 

onch 
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ter.... 


Station. 


IstltQthCav.. 
— do 


Santa  F6.  N.  Mex 
do 


Ist  It.  1st  Cav  ...  I  Camp  McDermit,  Nev 


...do 

...do 

MlflstCav.. 
1st  It  2d  Cay.. 

...do 

...do 

2d  It.  2d  Cav  . . 
1st  It  3d  Cav . . 
...do 

Ist  It  4th  Cav  . 
iHtltSth  Cav. 
2.1  U.  5lh  Cav  . 
IstltfithCav. 
2d  It  6ih  Cav  . 


do 


...do 

Ist  U.  8th  Cav. 
...do 


Ist  It  9th  Cav.. 
Ist  It.  10th  Cav. 
...do 


roriWttllaWalla,  W  ash.T 

Fort  Lapwai,  Idaho 

Fort  Col ville,  Wash.  T  . . 
Fort  Fred.  Steele.  Wyo.. 

Fort  Sanders,  Wyo 

Camp  StambaufED,  Wyo . 

Camp  Brown,  Wyo 

Fort  Laramie,  Wyo 

Sidney  Barracks,  Nebr. . 

Fort  Sill,  Iml  T    

Fort  D.  A.  Rnssiill,  Wyo. 
Fort  McPhert»on,  Nebf  . . 

Camp  Grant,  Ariz 

Camp  Buwie,  A rlz 

Camp  in  HiiachnaMonnt- 

ains,  Ariz.         «  ' 
Camp  McDowell,  Ariz  .. 

Fort  Brown,  Tex 

Ringgold  Barracks,  Tex. 

Fort  Bayard,  N.  Mex 

Fort  Ctujcbo.  Tex 

Fort  Griffin,  Tex 


2d  It  10th  Cav 
Ist  It  1st  Art  . 
...do  


San  Felipe,  Tex 

Fort  Adams,  R..I... 
Fort  Warren,  Mass 


...do 

...do 

..do 

Ivt  It  2d  Art . 

...do 

2d  It  2d  Art  . . 
1st  It  3d  Art.. 

....do 

...do 


do 
do 


Fort  Triimbnll,  Conn . . . 
Fort  Independence,  Mass 

Fort  Preble,  Me    

Fort  Mc  Henry,  Md 

Fort  Johnston,  N.  C 

Fort  Fooie,  Md 

Fort  Schuyler,  N.  T 

Fort  Wads  worth,  N.  T. . 
Plattsburg  Barracks,  N.Y 

Fort  Hamilton,  N.  Y 

Fort  OnUrlo,  N.  Y 


...do 

1st  It  4th  Art 


.do 
.do 


Madison  Barracks,  N.  Y 
Presidio,  San  Francisco, 

Cal. 
In  the  field,  Idaho 


...do 

..do 

2d  It  4th  Art 
Ist  It  5th  Art. 

...do 

...do 

...do 

2d  U.  5th  Art . 


...do 

1st  It.  1st  Inf. 

...do 

2d  It  1st  Inf . 


...do 

1st  It  2d  Inf... 

...do 

1st  It  3d  Inf ... 

...do 

2d  It.  3d  Inf 


1st  It.  4th  Inf 
...do 


2d  It.  4th  Inf. 


Fort  Canby,  Wash.  T  . . . 

Alcatraz  Island,  Cal 

Point  San  Joj>^%  Cal 

Yerba  Huena  Island,  Cal . 

Saint  Augustine,  Fla 

Charleston,  S.  C 

Fort  Barraucos,  Fla 

Fort  Monroe,  Va 

Savannah,  Ga 

Fort  Brooke.  Fla 

FortSullv,  Dak 

Fort  Randall,  Dak 

Lower   Brule   Agency, 

Dak. 

In  the  field,  Ariz 

Atlanta,  Ga 

Chattanooga,  Tenn 

Holly  Springs,  Miss 

Mobile.  Ala 

Mount  Vernon  Batrackft 

Ala.  ^ 

Fort  Fettennan,  Wyo . .. 
Fort  Bridger,  Wyo. . . . .,. 


Cantonment  Reno,  Wyo 


Duty. 


Acting  assistant  adjntant-general,. 

District  of  New  Mexico. 
Acting  engineer  officer.  District  of 

New  Mexico. 
Acting  assistant  quartermaster  and 
acting  commissary  of  subsistence. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 
Acting  assistant  qnartermaster. 
Acting  assistant  quart  eiinast(*r  and 
acting  commissai-y  of  subsistence. 

Do. 

Do. 

Do. 
Acting  commissary  of  8ub««i8tenc«. 
Acting  asbistan  t  q  uarr«i  master  and 
, acting  commissary  of  subsistence. 

Do. 

Do. 
Acting  commissary  of  subsistence. 
Acting  assistant  quartermaster  and 
acting  commissary  of  subsi»tence. 

Do. 
Acting  commissary  of  subsistence. 
Acting  assistant  quartermaster  and 
actino;  commissary  of  sabsistence. 

Do. 
Acting  commissary  of  subsistence. 
Acting  assistant  quarteriViaster  and 
acting  commissary  of  subsihttnce. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 
Acting  coramis<iary  of  subsistence. 
Acting  assistant  quartermaster  and 
acting  commissary  ofsubsi-stence. 
Acting  commissary  of  subsistence. 
Acting  assistant  quartermaster  and 
acting  commissary  of  subsistence. 

Do. 

Do. 

Acting  assistant  qnartermaster  of 

troops  in  the  tield. 
Acting  assistant  quartermaster  and 
acting  commissary  of  subsistence. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 
Acting  commissary  of  subsistence. 
Act  ing  assistonf  qnartermaster  and" 
acting  ojmmissary  of  subsistence. 

Do. 

Do. 

Do. 

Do. 

Do. 
Do. 
Do. 
Do. 
Do. 
Do. 

Acting  assistant  qnartermaster. 
Acting  assistant  quartermaater  and 
acting  commissary  of  sabsistence. 
I^. 
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List  of  line  officers  of  the  United  Stales  Army  performing  staff  duties,  ^-c. — Cootiuc 


Name. 


Rank  and  regi- 
ment. 


£.  L.  Randall ... 
Granville  Lewis 


Ist  It.  5th  Inf  . . 
...  do 


F.  W.  Thlbaat let  It.  6th  Inf 

D.  L.  Craft ...do 


R  E.  Thompson 
J.  W.  Jacobs  - . . 


2d  It  6th  Inf   . 
Ist  It.  7th  Inf. . 


2d  It  7th  Inf . 
...do 


C.  A.Wordpn 

E.  E.  Hardin 

A.  B.  Johnson do 

S.  R.  Douglas !...  do 

Samacl  Craig ,  Ut  It.  dth  Inf.. 

C  A.  Earnest I do 

P.  H.  Kay i....do 

C.  M.  Bailev i  ..  do 

J.  McE.  Hyde I  2d  It.  8th  Inf.. 

AV.L.  Pitcher ;...  do 

Alfred  Morton i  Ist  It.  9th  Icf  . . 

T.  H.  Caprou ' . . .  do 

J.  McH.  Sterobel i  2d  It.  Dth  Inf . . , 

T.S.McCaleb !....do 


S.H.  Lincoln 1st  It.  10th  Inf. 

AV.  F.  Duggan ....do 

C.E.  Bott«ford | do 

Ira  Quinliy .;  1st  It.  llth  Inf  . 

D.  J.  Craigie I  1st  It.  12th  Inf  . 

J.  S.  Klnir do 

Jame^  Halloran do 

O.  W.  Kifigsbury ; do    

A.G.Tassin '  2d  It.  12th  Inf... 


F.  VonSchrader. 


do 


"W.  O.  Cory 

Theodore  Smith 

H.C.Ward 

G.H.  Palmer... 

G.  M.  Love 

T.  C.  Woodbury 


"W.  W.  Witherspoon  . .    . .  do 

William  Aunian Ist  It.  13th  Inf 

H.  G.  Cavenaugh I  ...  do 

J.  A.  Olrastead [ do 

T.  S.Mumfard do 

C.  H.  W^aiTons Ist  It.  14th  Inf 

John  Murphy do 

Joseph  Hall. 

J.H.Gustin 

S.J.  Mulball 

J.W.Bean .., 

43.  R.  Staiford 

H.  P.  Sherman , 

CM.  DeLany 


2d  It.  i4th  Inf. 

..do 

...do 

1st  It.  15th  Inf 

...do 

...do 

...do 


2d  It.  15th  Inf. 

...do 

Ist  It.  16th  Inf 

...do 

...do 

2d  It.  16th  Inf  . 


T.  G.  Troxell 1st  It.  17th  Inf 


D.H.  Brush  .... 
George  Ruhlen. 

H.  P.Walker... 
James  Breunad 
C.St.  J.  Chubb.. 


J.  D.  Nickerson. 

W.I.Cook 

J.  H.  Baldwin... 
John  Anderson. 
C.  W.Williams. 

G.  Leefe 

.  A.  Vernon  . . . 

B.Hall 

A. Pavne 


.do 
.do 


Station. 


2d  It.  17th  Inf 

...do 

do 


.do 


J. 
C 
C 
J. 

A.  H.  M".  Taylor |....do 

T.  W.  Lord lat  It.  20th  Inf 

Alfred  Reynolds I  2d  It.  20th  Inf 


...do 

Ist  It.  18th  Inf. 
2d  It.  18th  Inf. 

...  do 

1st  It.  19th  Inf. 

...do 

..do 

2d  It.  19th  Inf. 


Duty. 


Camp  on  Tongue  River, 

Mont. 
Military    Prison,    Fort 

Leaven wor.'h,  Kana. 

Fort  Bnford,  Dak 

Fort  Stevenson,  Dak  — 


Saint  Paul,  Minn 
Fott  Shaw,  Mont 


Fort  Ellis,  Mont 

Fort  B'^nt<»p.  Mont 

Missoula,  Mont 

In  the  field.  Mont 

Camp  Apache.  Ariz 

Fort  Yuma.  Cal 

( 'amp  Lowell,  Ariz 

Fort  Whipple.  Ariz 

Camp  Verde,  Ariz  

Camp  Thomas.  Ariz  ... 
Oniaiia  Iiarrack«.  Nebr. 

Fort  Laramie,  Wyo 

Omaha  Barracks.  Nebr. 
Worth  Platte,  Nebr 


Fort  McKavett,  Tex . . . 

Fort  Mcintosh.  Tex 

San  A  utonlo,  Tex 

Cbttvenne  Affencv,  Dak 

Camp  H:Uleck,  >*ev 

Camp  M«»jave,  Ariz  .... 

(/amp  Gaston,  Cal 

Angel  Island.  Cal 

Ehrenburg,  Ariz 


Camp  McDermit,  Nev. . . 

Camp  Independence,  Cal 

Baton  Rjuge,  La 

Little  R«ick,  Ark 

Jackson  Barracks,  La 
Lake  Charles,  La  . . . 
Camp  Douglas,  Utah 
Camp  Robinson,  Xebr 

Fort  Hall,  Idaho 

Fort  Hartsuff,  Nebr . . 
Fort  Cameron,  Utah  . 
Fort  Garland,  Colo  .. 
Fort  Wingate.  N.  Mex 
Fort  Union,  N.  Mex  . 
Fort  Stanton,  N.  Mex 

Fort  Selden.  N.  Mex 
Fort  Craig,  N.  Mex 
Fort  Riley,  Kans  . 
Fort  Wallace.  Kans 
Fitrt  Hays.  Kans . . . 
Fort  Reno.  Ind.  T  .  . 
Standing  Rook  Agency, 
Dak. 

do 

In  the  field,  Montana. . . 

Fort  A.  Lincoln,  Dak... 

do 

Bismarck,  Dak 


Fort  SissetoQ,  Dak . 


Fort  Al>ercrombie,  Dak 

Columbia,  SC 

(jreenville,  S.  C , 

Morganton,  N.  C 

Fort  Dodge,  Kans 

Ft-rt  Lamed,  Kans 

Fort  Lvon,  Col 

Camp  J^upplv,  Ind.  T 

Fort  Elliott,  *Tex , 

Fort  Snelling,  Minn 

Fort  Totten,  Dak 


Acting  assistant  quartermut 
acting  commissary  of  Mibai 
Do. 

Acting  commlsaary  of  sabai 
Acting  assistant  qnartenutf 

acting  com  miasary  of  sabtt 
Acting  commissary  of  aabilf 
Acting  assistant  qnartemuit 

acting  commissary  of  sabsu 

Do! 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 
Acting  assistant  qaartenna«t 
Acting  commissary  of  sabual 

Do. 
Acting  assistant  quartermMti 
acting  commiaaary  of  sabiii 

I)o. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

A  cting  assistant  quartermutf 

acting  commissary  of  subiu 

of  depot. 

Acting  assistant  qnartermasl 

acting  commissary  of  subsii 

Do.  ^ 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 
Acting  commissary  of  snbiti 
Acting  assistant  qnartermaa 
acting  commissary  of  suImi 

Do! 
Do. 
Do. 
Do. 
Do. 
Acting  assistant  quarterma 

Acting  commissary  of  subs 

Acting  assistant  qnartermai 

acting  commissary  of  snba 

Acting  commissary  of  sobs 

Acting  assistant  qoartermi 

Acting    depot  g  oart'ermast 

commissary  or  subsistence 

Acting  assistant  quarterma 

acting  oommiasary  of  suIm 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 
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e. 

Rank  and  regi- 
ment. 

Station. 

Dnty. 

2d  It  20th  Inf... 
....do 

Fort  Pembina,  Dak 

Fort  Sewanl,  Dak 

Lewiaton,  Idaho 

Fort  Bof  se,  Idaho 

Fort  Townsend,  Waah.  T 

In  the  field,  Ind.  T 

Fort  Klamath,  Oreg 

Camp  Harney,  Oreg 

In  the  field,  Ind.  T 

Fort  Wayne,  Mioh 

Fort  Mackinao,  Mich 

Fort  Porter,  N.  Y 

Fort  Brady,  Mich 

Fort  Oibaon,  Ind.  T 

Fort  Leavenworth,  Kans 
do 

Acting  assistant  qnartermaster  and 
acting  commissary  of  sabsistence^ 

m 

u 

Capt  31st  Inf... 

I8tlt3l8tlnf... 

....do  ........... 

Acting  depot  quartermaster  and 
commisaaiy  of  subsistence. 

Acting  assistant  quartermaster  and 
acting  commissary  of  subsistence. 
Ic 

ein 

ch 

)el 

do 

2d  it  31st  Inf  . . . 

. .. .do 

Acting  assistant  qnartermaster. 
Acting  assistant  qnartermaster  and 
acting  commissary  of  subsistence. 
Do. 

....do 

Acting  assistant  qnartermaster  and 

acting  ordnance  officer. 
Acting  assistant  quartermaster  and 

acting  commissary  of  sabeittence. 
Do. 

Ietlt32dlnf.... 
do 

3d  It  83d  Inf.... 
....do 

Do. 

) 

Do. 

9      a.  ...••• 

Capt  83d  Inf.... 

Itt  It  33d  Inf. . . . 

....  do  ........... 

Do. 
Acting  assistant  quartermaster. 
Acting  commissary  of  subsistence. 
Acting  assistant  qnartermaster  and 
acting  commissary  of  subsistence. 

Do. 

I8tlt34ihlnf... 
....do  ........... 

Fort  Clark,  Tex 

Fort  Dnnoan.  Tex 

Fort  Davis,  Tex 

oea  ...... 

r. ... ..... 

1st  U. 35th Inf... 
....do 

Do. 

Fort  Stockton,  Tex 

Washington,  D.  C 

Fort  Whipple,  Va 

Washington,  D.  C 

do 

Do. 

l8C]t4th  Art... 
....  do  ........... 

On  signal  dnty. 
Do. 

woody . . . 

. . .  do  ........... 

Do. 

.... do  ........... 

Do. 

lstlt3dCav.... 

lat  It  2d  Art.... 

....do  ........... 

Fort  Whipple,  Va 

Dennison.  Tex 

Do. 

Do. 

ne....... 

Washington.  D.  C 

Fort  Whipple,  Va 

do 

Do. 

Ian 

lat  It  5th  ArtjL. 
lat  It  lat  Art . . . 
l8tlt5thCav... 
1st  It  14th  Inf... 
lat  It  90th  Inf... 
2d  It  19th  Inf... 

3d  It  3d  Inf 

3d  It  1st  Inf  ... . 
3dlt3dCav.... 
Sdltlst  Art.... 

3d  It  3d  Art 

1st  It  13th  Inf. . 

Do. 
Do. 

In  the  field,  Kew  Mexico 
Buffalo,  N.  Y 

Do. 

an 

Do. 

kte 

Washington,  D.  C 

Santa  F«,  N.  Mex 

San  DietEO.  Cal 

Do. 
Do. 

Do. 

In  Nortn  Carolina 

In  Viririnia 

Do. 

Do. 

Fort  Whipple,  Va 

In  the  field 

Do. 

Do. 

9.jr 

a   

do 

With   United  States  eeoirraphical 

Istlt  AthCav... 

do 

survey  west  of  100th  meridian. 
Do. 

3d  It  4th  Art 

do 

Do. 

ery 

Captlstinf .... 

Washington,  D.  C 

With  Powell's  survey  of  Tenito- 
ries. 

th  but  few  exceptions  the  offioers  reported  in  the  foregoing  list  as  acting  assistant  quar- 
id  acting  commissaries  of  subsistence  also  performed  their  appropriate  company  or  regi- 

Ex.  55 3 


J.  M-Iiigalls Istlfe.l8t  Art.. 

G.  N.  Whistler Ist  It  5th  Art. . 

J.  £.  Bloom lstlt.4tb  Art.. 

LaigiLomia I  Istlt.  Mh  Art.. 

F.A.Kendall Ist  It.  25th  Inf , 

E.  S,  Dudley Istlt.  2d  Art.. 

Joseph  Garrard I  Ist  It.  4th  Art . . 

W.P.Vo8e 1  Istlt.  3d  Art.. 

Walter  Howe !  Istlt.  4th  Art. 

F.W.Hess I  Istlt.  3d  Art. 

D.  D.Wheeler I  Istlt.  Ist  Art.. 

G.  G.  Greenough j  1st  It.  4tb  Art. 


Honghton  High  School,  Hoaghton,  Mich. 
Ken  tacky  Unireraity,  Leztntrton,  Ky. 
East  Tennessee  University,  Knoxvifie.  Teno. 
Agricaltnral  and  Meohaotcal  College,  ColQnibii»,OU 
Brooks  High  School,  CleveUnd,  Ohio. 
University  of  Nebraska,  LinooiB,  Xebr. 
North  Georgia  Agricaltaral  College,  Dahlnoefs,  6a. 
Miaslmippi  Military  Institnts,  Paaa  Chnstiao,  Mm. 
State  College,  Centre  Coanty,  Pa. 
Allegheny  College,  Meadvilie,  Pa. 
Asbiiry  l^^niversitv,  Greeneastle,  Ind. 
University  of  California,  Berkeley,  CaL 


Line  officers  on  duty  at  the  Military  Academy^  West  Pointy  N,  F.,  June  30, 187 


I  fi 


Name. 


T.  H.  NeiU 


Alexander  Piper. 
E.  R  Beaumont  . . 

RH.Hall 

W.  M.  Wherry . . . 


S.  M.  MiUs 


L.  H.  Walker 
A.  L.  Morton. 
A.  E.  Wood  . . 
W.P.Duvall. 


E.  E.Wood  ... 
D.D.Johnson. 
H.  A.  Reed.... 
G.  B.  Davis  . . . 


J    i 


IraMcNntt 

O.L.  Heln 

R.A.Ives 

C.  A.Po8tley... 
E.  Z.  Steever,  jr 
W.S.  Wyatt.... 


Rank  and  regi- 
ment. 


R.F.O'Beime Capt.2l8tlnf 


LtcoL6thCav. 

MiOor  4(li  ^i*t . 
Capt  4th  Cav  . 
Capt.lOth  Inf.. 
Capt. 6th  Inf... 


C.  P.  Miller Ist  It  4th  Art. 


Istlt.  5th  Art... 


1st  It.  15th  Inf 
Istlt.  5tb  Art., 
1st  It.  4th  Cav.. 
l8t  It.  5th  Art. 

Ist  It  8th  Cav 
1st  It  5th  Art. 
1st  It  Sd  Art. 
1st  It  5th  Cav 

2d  It  3d  Art. 
2d  It  1st  Cav 
2d  It  5th  Art. 
2d  It  3d  Art. 
2d  It  3d  Cav 
2d  It  9th  Inf. 


J-^      %  %     4 


Duty. 


Commandant  of  cadets  and  instraotor  of  cavaliy,  ■ 

and  infantry  tactics. 
Assistant  instnietof  of  artillery  taotioa. 
Assistant  iostmotor  of  cavalry  tactics. 
Adjutant  of  Military  Academy,  librariui,  &c. 
Assistant  atyutant-i^enenil  Department  West  Foi 

accounted  for  as  aid-de-oamp  to  General  SobofleU 
Disbursing  officer  Military  Academy;  also  aoxMUti 

aid-de-camp  to  General  ^chofteld. 
Ti-easurer  and  acting  assistant  qoartOTraaster  a» 

commissary  subsistence  for  battalion  of  cadets. 
Acting  assistant  quartermaster  of  Academy  and  {M 
Assistant  instructor  of  infantry  tactics. 
Assistant  instructor  department  of  tacUca. 

Do. 
Acting  commissary  subsistence  and  acting  assistu 

sor  of  mathemancs. 
Assistant  professor  of  French  language. 
Assistant  professor  of  chemistry. 
Assistant  professor  of  drawing. 
Assistant  professor  of  Spanish  language  and  aot^ 

ant  professor  of  chemistry. 
Assistant  instructor  department  of  tactics. 

Do. 
Assistant  professor  of  law. 
Acting  assistant  professor  of  mathematics. 

Acting  assistant  professor  of  chemistry. 
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Line  officeri  on  recruiting  service  Jut^e  30, 1677. 


Name. 


Gregg 

Chaffoe 

cCfeave 

McAdaros  . . . 
et  Crawford  . 

Parker 

f orbash  

I  DawsoD 

VoodwtCtd... 

Stanley 

rard 

Bush 

TiedaU 

^mm 

Cent 

Powell 

el  Ovenshine 

^▼age 

'.  Rogers 

Staoey 

lifoGiDnis.... 

Morris 

1  Wbeaton... 

Grray 

".  Daagherty. 

X^ee 

t\  Robin  son . . 
Qaentin 

O'Brien 

SfMnoer 

Brinkerhoff . 

lee  Bird 

.  Saffe 

itt  Barber  . . . 
Koss 


Rank  and  regi- 
ment'. 


Colonel  8th  Cav. 

Capt  6th  Car. . . 
Capt  8th  Cav... 
Ist  It.  9d  Cav... 
let  It.  3d  Cav... 
Ist  It.  4th Cav... 
let  It  5th Car... 

Ist  It.  9th  Cav... 
1st  It  10th  Cav.. 

Colonel  22d  Inf.. 

Mivjor  20th  Inf.. 
Capt  10th  Inf... 

Capt  1st  Inf 

CaptSdlnf 

Capt  3d  Inf 

Capt  4th  Inf. . . . 

Capt  5th  Inf 

Capt  8th  Inf 

1st  It  9th  Inf.... 
Capt  ISth  Inf. . . 
Capt  13th  Inf... 
Capt  18th  Inf... 
Capt  20th  Inf... 
Ist  It  25th  Inf... 
Ist  It  22d  Inf. . . 


Capt  6th  Inf. 
1st  It  7th  Inf. 
1st  It  14th  Inf. 
Ist  It  17th  Inf. 
2d  It  19th  Inf. 
1st  It  15th  Inf. 


Station. 


Ist  It  23d  Inf. 
1st  It  1 1th  Inf. 
Ist  It  16th  Inf. 
1st  It  21st  Inf. 


Saint  Lonis  barracks,  Mo 

New  York  City,  N.T.... 
Saint  Louis  barracks,  Mo 

do 

do 

Boston,  Mass 

Saint  IjOais  barracks.  Mo 


Indianapolis,  Ind 

Saint  Louis  barracks,  Mo 

New  York  City.NY.... 


Columbus  barracks.  Ohio. 

Port  Columbus,  N.  Y 

Cincinnati,  Ohio 

Boston,  Bftass 

New  York  City,  N.Y.... 

Buffalo,  N.Y 

Baltimore.  Md 

Saint  Louis,  Mo 

Indianapolis,  Ind 

Jersey  City,  N.  J 

Cleveland,  Ohio 

New  York  City,  N.Y.... 

Chicago.  Ill 

Nashville,  Tenn 

New  York  Cit?,N.Y.... 


C6lumbus  barracks,  Ohio 

do 

do 

do 

do 

do 


Fort  Columbus,  N.  Y 

do..; 

do 

do 


Duty. 


Superintendent  mounted  re- 
cruiting service. 
In  charge  of  rendezvous. 
On  duty  at  depot 

Do. 

Do. 
In  charge  of  rendezvous. 
Acting  commissary  of  subsis- 
tence at  depot. 
In  charge  of  rendezvous. 
Acting  assistant  quartermas- 
ter at  depot 
Superintendent    general   re- 
cruiting service. 
Commanding  depot. 

Do. 
In  charge  of  rendezvous. 

Do. 

Do. 

Do.  , 

Do. 

Do. 

Do. 

Do. 

Do. 

l>o. 

Do. 

Do. 
Acting  assistant  adj ntant-gen  - 
eral  to  superintendent  gen- 
eral recruiting  service. 
On  duty  at  depot 

Do. 

Do. 

Do. 

Do. 
Acting  assistant  quarterm.is- 
t«r  and  acting  commissary 
subsistence  at  depot. 

Do. 
On  duty  at  depot. 

Do. 

Do. 


Line  officers  on  miscellaneous  detached  duty  June  30, 1877. 


Name. 

Rank  and  regi- 
ment 

Station. 

Duty. 

'Wolcott 

1st  It  3d  Art.... 
Colonel  1st  Inf. . 

Washinirton.  D.  C 

On  duty  in  Navy  Department. 
Governor  of  Soldiers'  Home. 

iMtcher  

do 

Crittenden  ....... 

Colonel  17th  Inf 
1st  It.  2lBt  Inf. . . 

do 

Settling  Montana  and  Dakota 

war  claims. 
On  duty  in  War  Department 
On  duty  in  connection  with 

las  H.  Bradley  — 
-  Randall 

Capt  23d  Inf.... 

1st  U.  24th  Inf.. 
1st  It  10th  Cav.. 
1st  It  9th  Inf... 
1st  it  14th  Inf . . 

Red  Cloud  agency,  Dak 

In  the  field.  Texas 

Bnllis 

Indian  affidrs. 
Commandins  Indian  scout-s. 

.  Pratt 

Saint  Augustine,  Fla 

Spotted  Tail  agency,  Dak . . . 
Red  Cloud  agency,  Dak 

In  charge  of  Indian  prisoners. 
Acting  Indian  agent 

,  Lee 

Johnson .......... 

•jutaxt-Gbnebal's  Officb. 

Washington,  D.  0.,  February  18, 1878. 


E.  D.  TOWNSEND, 

A  djutant-  General 


45th  Congress,  \    HOUSE  OP  EEPRESENTATIVES.    (  Ex.  Doc. 
]  ](    No.  66. 


2d  Session. 


IMPROVEMENT  OF  THE  "GUT"  OPPOSITE  BATH>  ME. 


LETTER 


FROM 


THE    SECRETARY    OF    WAR, 

TRANSMimNa 

Report  of  Engineer  upon  the  improvement  of  the^^Oui^  opposite  Bath^  Me. 


February  27,  1878.— Referred  to  the  Committee  oa  Commerce  and  ordered  to  be 

printed. 


War  Department, 
Washington  City,  February  26,  1878. 

The  Secretary  ot  War  bas  cue  honor  to  transmit  to  the  House  of  Rep- 
resentatives, in  compliance  with  the  resolution  of  the  13th  instant, 
report  of  Lieut.  Col.  George  Thom,  Corps  of  Engineers,  as  to  the  neces- 
sity of  further  improvement  to  the  "Gut''  opposite  Bath,  Me.,  with 
letter  of  the  Chief  of  Engineers  submitting  the  same. 

GEO.  W.  MoCRARY, 

Secretary  of  War. 
The  Speaker  of  the  House  of  Representatives. 


Office  of  the  Chief  of  Engineers, 

Washington^  D.  C,  February  26, 1878, 

Sir:  I  have  to  acknowledge  the  reference  to  this  office,  on  the  14th 
instant,  of  the  resolution  of  the  House  of  Representatives  of  the  13th 
instant,  ^Hhat  the  honorable  Secretary  of  War  furnish  to  this  House 
information  as  to  the  necessity  of  further  improvement  to  the  'Gut' 
opposite  Bath,  Me.,  and  the  amount  of  appropriation  required  for  that 
purpose,  said  locality  having  heretofore  been  surveyed,"  and  in  com- 
pliance therewith  to  submit  the  inclosed  copy  of  a  report  on  the  subject 
from  Lieut.  Col.  George  Thom,  Corps  of  Engineers,  to  whom  it  was 
referred,  and  which,  it  is  believed,  will  afford  the  desired  information. 

Colonel  Thom  says  that  the  improvements  heretofore  made  by  the 
United  States  at  thi£>  locality  have  benefited  the  commerce  and  naviga- 
tion so  much,  and  have  given  such  an  impetus  thereto,  that  further  im- 
provement is  desired.  His  estimate  for  this  further  improvement,  which 
consists  of  dredging,  widening  the  passage  through  Upper  Hell  G«it'^^ 
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and  breaking  ap  and  removing  a  sunken  ledge  from  the  channel  on  the 
north  and  east  side  of  Marsh  Island,  is  $17,000. 

The  resolution  of  the  House  of  Representatives  is  herewith  respect- 
fully returned. 

Very  respectfully,  your  obedient  servant, 

A.  A.  HUMPHREYS, 
Brigadier-General  and  Chief  of  Engineers. 
Hon.  George  W.  McCrary, 

Secretary  of  War, 


United  States  Engineer  Office, 

Portland,  Me.,  February  21,  1878. 

General  :  I  have  the  honor  to  acknowledge  the  receipt  of  depart- 
ment letter  of  the  15th  instant,  furnishing  for  my  information  and  a 
report,  the  resolution  of  the  House  of  Representatives,  of  February  13, 
1878,  calling  upon  the  honorable  Secretary  of  War  for  "  information  as 
to  the  necessity  of  furtherimprovement  to  the  ^  Gut 'opposite  Bath,  Me., 
and  the  amount  of  appropriation  required  for  that  purpose,  said  locality 
having  heretofore  been  surveyed,"  and,  in  compliance  therewith,  to 
report  as  follows : 

**  The  Gut,"  so  called.  Is  a  part  of  Back  River,  which  is  a  tidal  river 
about  nine  miles  in  length  connecting  the  Keonebec  River  at  Bath,  Me., 
with  the  tidal  waters  of  the  Sheepscot  River  to  the  eastward  of  it.  It  is 
navigable  for  small  steamers  and  other  vessels  of  light  draught,  aud 
affords  a  short  communication  between  the  Kennebec  River  and  the 
towns  of  Westport,  Wiscasset,  Boothbay,  Southport,  and  other  places 
on  and  near  the  waters  of  the  Sheepscot.  At  '*  the  Gut "  (or  more  com- 
monly called  the  ^'  Upper  Hell  Gate"),  which  is  about  two  miles  distant 
from  the  city  of  Bath,  the  navigation  of  this  river  has  already  been  very 
much  improved  in  its  most  difficult  places  under  appropriations  made 
therefor,  by  Congress,  in  1870  and  1871,  amounting  to  $16,500.  On  re- 
ferring to  my  annual  report  of  1873,  it  will  be  seen  that  these  appropri- 
ations have  been  applied  to — 

1.  The  breaking  up  and  removal  of  Boiler  Rock  (a  large  and  very 
dangerous  rock  in  mid-channel  at  the  Upper  Hell  Gate,)  so  as  to  have  a 
depth  of  10  feet  at  mean  low-water,  or  16^  feet  at  mean  high-water. 

2.  The  breaking  up  and  removal  of  a  ledge  between  Boiler  Rock  and 
the  north  shore,  to  a  depth  of  9  feet  at  mean  low-water. 

3.  The  removal  of  two  wrecks  of  vessels  lying  in  mid-channel  above 
and  near  Upper  Hell  Gate. 

4.  Dredging  a  channel  through  the  bar  next  above  Upper  Hell  Gate 
to  a  width  of  100  feet,  and  a  depth  of  10  feet,  at  mean  low- water,  or  16J 
feet  at  ordinary  high -water. 

5.  The  breaking  up  and  removal  of  points  of  ledge  which  projected 
into  the  river  from  its  southern  shore  at  the  Upper  Hell  Gate,  whereby 
its  water-way  has  been  much  increased,  and  the  velocity  of  the  carrents 
much  diminished.  This  work  was  completed  in  1872;  and  the  improve^ 
ments  have  benefited  the  commerce  and  navigation  of  this  river  to 
such  an  extent,  and  have  given  such  an  impetus  thereto,  that  those  who 
are  interested  therein  are  now  very  desirous  of  having  noior&  wark  done 
for  its  further  improvement,  aa  follows,  viz:  1st,  to  have  the  sboal  next 
above  Upper  HeU  Gate  excavated  to  a  depth  of  12  fleet  at  nnan  low* 
water ;  2d,  to  have  the  passage  through  Upper  Hell  Gate  opened  to  a 
still  greater  width  so  as  to  diminish  the  velocity  of  the  correut ;  and. 
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3(1,  to  have  some  projecting  points  of  ledges  and  sunken  rocks  below 
Boiler  Hock,  broken  up  and  removed  so  as  to  render  safe  and  practica- 
ble the  direct  channel  on  the  northward  and  eastward  of  Marsh  Island 
and  thereby  avoid  the  present  crooked  channel  south  of  the  island. 

In  the  absence  of  special  surveys  to  ascertain  with  great  accuracy 
the  extent  and  probable  cost  of  this  additional  work  for  the  further  im- 
provement of  this  river  at  the  Gut  (so  called)  opposite  Bath,  Me.,  the 
following  approximate  estimate  of  cost  is  submitted,  viz  : 

1.  For  dredging  shoal  above  Upper  Hell  Gate  to  a  depth  of  12  feet  at  mean 

lo w- water,  20,000  oa  bic  yards,  at  30  cen  ts  per  cabic  .yard $6, 000  00 

2.  WideniDg  the  passage  throDgh  Upper  HeU  Gate,  1,000  cubic  yards  of  ledge 
excavation,  at  $4  per  cubic  yard 4,  000  00 

3.  Breaking  up  and  removing  160  cubic  yards  of  sunken  ledge  from  the 
channel  on  the  north  and  east  side  of  Marsh  Island ,  at  $35 5, 600  00 

4.  Fur  engineering  ex penses  and  other  contingencies,  say 1, 400  00 

Total 17,000  00 

On  making  inquiry  of  those  who  are  best  informed  in  regard  to  the 
nature  and  extetit  of  the  navigation  and  commerce  of  this  river  and  to 
what  extent  the  public  interests  would  be  benefited  by  the  furtber  im- 
provement of  the  river  as  proposed,  the  following  information  has  been 
received,  viz:  *<This  is  the  principal  route  of  travel  to  and  from  the 
towns  of  South  Bristol,  Boothbay,  Southport,  Westport,  and  George- 
town. The  growth  of  the  oil  and  fishing  business  has  added  largely, 
daring  the  past  ten  years,  to  the  population  and  business  of  these 
towns,  more  especially  to  Bristol  and  Boothbay ;  and  the  latter  place  is 
most  extensively  resorted  to  by  pleasure  travelers  in  the  summer  sea- 
son. The  Eastern  Steamboat  Company  has  for  several  years  run  a  line 
of  boats  between  Bath  and  Boothbay,  running  two  steamers  daily  dur- 
ing the  summer  season,  and  one  daily  for  the  rest  of  the  year.  Their 
business  amounts  to  20,000  to  22,000  passengers  each  season,  and  the 
principal  mails  go  by  them.  During  the  summer  months  a  steamer 
runs  from  Augusta  to  Boothbay  by  this  route.  Coasting  vessels  bound 
east  from  the  Kennebec,  if  not  of  too  large  size,  use  this  passage  as  it 
lessens  the  distance  very  materially.  All  the  traffic  between  the  towns 
ou  the  Kennebec  and  those  mentioned  above,  which  is  very  considera- 
ble, goes  by  this  route. 

The  large  lumber  mills  at  Wiscasset  and  Westport  are  supplied  with 
logs  from  the  Kennebec,  which  all  go  through  Hell  Gate  passage  by 
means  of  tug-boats. 

Very  respectfully,  your  obedient  servant, 

GEO.  THOM, 
Lieutenant-Colonel  of  Engineers^  Bvt  Brig,  Oen.y  U.  S.  A. 

Brig.  Gen.  A.  A.  Humphreys, 

Chief  of  Engineers^  United  States  Army ^  Washingtonj  D.  C. 

O 


43th  Cokgeess,  J    HOUSE  OF  EEPRESENTATIVES.    /  Ex.  Doc. 
2d  Session.       f  >    No.  57. 


PROPOSED  BRIDGE  OVER  THE  SAGINAW  RIVER. 


LETTER 


FROM 


THE    SECRETARY    OF    W^AR, 


TRANSMITTING 


Report  relative  to  bridge  proposed  to  be  constructed  over  the   Soffinaw 

River. 


February  28,  1878. — ^Referred  to  the  Committee  on  Commerce  and  ordered  to  be 

printed. 


War  Department, 
Washington  Citjfj  February  28,  1878. 

The  Secretary  of  War  has  the  honor  to  traDsmit  to  the  House  of  Rep- 
resentatives, in  response  to  the  resolution  of  the  House,  dated  February 
5,  1878,  a  copy  of  a  report  of  Maj.  P.  Harwood,  Corps  of  Engineers, 
relative  to  the  bridge  proposed  to  be  constructed  over  the  8aginaw 
Kiver,  at  East  Saginaw,  Mich.,  with  letter  of  the  Chief  of  Engineers  sub- 
mitting the  same. 

GEO.  W.  McCRARY, 
Secretary  of  War. 
Toihe  Speaker  oftJie  House  of  Representatives. 


Office  of  the  Chief  of  Engineers, 

Washington,  D.  C,  February  27, 1878. 

Sir  :  I  beg  leave  to  return  herewith  the  preamble  and  resolution  of 
the  House  of  Representatives  of  the  5th  instant,  in  relation  to  the  con- 
struction of  a  bridge  across  the  Saginaw  River,  within  the  limits  of  the 
city  of  East  Saginaw,  and  requesting  the  Secretary  of  War  to  inform 
the  House  '^whether  said  proposed  bridge  will,  if  built,  cause  an  obstruc- 
tion to  the  navigation  of  said  river,"  which  was  referred  to  this  office, 
and,  in  order  to  comply  with  its  provisions,  to  submit  herewith  a  copy 
of  a  report  on  the  subject  from  Maj.  F.  Harwood,  Corps  of  Engineers, 
the  officer  in  charge  of  the  improvement  of  that  river. 

Major  Harwood  has  given  the  question  due  consideration,  and  his  re- 
port will  afiford  all  the  information  attainable  in  reference  to  it.  He  is 
of  opinion  that  the  proposed  bridge  will  obstract  the  navigation  of 
the  river,  particularly  as  regards  the  passage  of  towa.    TVi^t^  ^x^  ^^i^^^ 
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other  bridges  which  offer  much  more  serious  obstractions,  however,  to 
uavigatiou  than  that  proposed  to  be  built,  aud  this  latter,  except  from 
its  proximity  to  the  Geuesee-street  bridge,  he  thiuks,  woald  not  be 
more  objectionable  than  any  of  the  other  live  bridges  now  spanning  the 
Saginaw  Biver. 

Very  respectfully,  your  obedient  servant, 

A.  A.  HUMPHREYS, 
Brigadier- Oeneral  and  Chief  of  Engineerg. 
Hon.  Geo.  W.  McCrary, 

Secretary  of  War. 


bridge  proposed  to  be  constructed  over  the  saginaw  rivee 
within  the  limits  op  east  saginaw,  mich. 

United  States  Engineer  Office, 

Detroit^  Mich.,  February  20,  1878. 

General  :  Ui)on  receipt  of  your  instructions  of  the  7th  instant,  to 
make  an  early  and  detailed  roport  upon  the  subject-matter  of  the  pre- 
amble and  resolution  of  the  House  of  Representatives  dated  February  5, 
T878,  and  relating  to  the  proposed  construction  of  a  bridge  over  the 
Saginaw  River,  within  the  limits  of  the  city  of  East  Saginaw,  I  immedi- 
ately instituted  a  careful  investigation  of  the  matter  in  question,  and 
now  have  the  honor  to  embody  the  result  of  my  inquiry  in  the  followiug 
report. 

The  city  of  East  Saginaw,  with  a  population  of  about  17,000  inhabitants, 
having  by  a  popular  mnjority  of  662,  in  a  total  vote  of  1,456,  demanded 
a  free  bridge  over  the  Saginaw  River,  traversed  at  present  only  by  means 
of  toll  bridges,  the  city  authorities  have  taken  active  measures  for  tbe 
establishment  of  such  a  bridge,  which  is  the  one  called  into  question  by 
the  resolution  of  the  House  of  Representatives,  upon  which  I  am  called 
npon  to  report.  The  bridge  is  now  under  contract,  and  work  upon  it  is 
expected  to  begin  within  a  few  days  from  this  date. 

It  is  proposed  to  be  located  at  the  foot  of  Johnson  street.  East  Sag- 
inaw, at  a  distance  of  871.32  feet  from  thej&eneseestreet  foot  and  wagon 
toll  bridge,  immediately  above  it,  and  2*479  feet  from  the  Flint  and 
P^re  Marquette  Railroad  bridge,  which  is  the  next  bridge  below  tbe 
proposed  site.  The  Saginaw  River  is  at  present  bridged  five  times 
within  a  distance  of  2.538  miles,  comprised  within  the  corporat<^imits 
of  East  Saginaw  and  Saginaw  City,  either  or  both.  These  bridges  may 
be  enumerated  as  follows,  beginning  upstream  and  following  down — 

1st.  Mackinawstreet  bridge,  a  highway  toll-bridge,  connecting  Mack- 
inaw street,  in  Saginaw  City,  with  the  southerly  wards  of  East  Sag- 
inaw. 

2d.  Bristol-street  bridge,  4,900  feet  farther  down  stream,  commonly 
called  Middle  bridge,  a  highway  toll-bridge  connecting  Bristol  street, 
East  Saginaw,  with  Saginaw  City. 

3d.  Em  merson-street  bridge,  2,450 feet  down  stream  from  Bristol-street 
bridge,  a  railway  bridge  not  in  use,  and  of  which  the  draw  stands  con- 
stantly open,  but  which  it  is  nndei  stood  to  be  the  purpose  of  those  in- 
terested to  establish  as  a  free  highway-bridge  in  the  event  of  failure  to 
establish  the  proposed  new  bridge  at  Johnson  street,  now  in  question. 

4th.  Genesee-street  bridge,  2,700  feet  down  stream  from  the  Emmer- 
sonstreet  bridge,  a  highway  collbridge  connecting  the  mercantile  center 
of  East  Saginaw  with  the  northerly  suburbs  of  Saginaw  City.  This 
bridge  is  at  ][)re8enl  th^  maiu  avenue  of  communication  across  the  river 
at  East  Saginaw. 
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6th.  The  Flint  and  P^re  Marquette  Eailway  bridge,  3,350  feet  down 
stream  from  the  Genesee-street  l)ridge,  used  exclusively  for  the  traffic  of 
the  Flint  and  P^re  Marquette  Railway,  and  the  draw  of  which  is  kept 
open  excepting  during  the  passage  of  railway  trains. 

All  these  bridges  were,  from  time  to  time,  built  under  the  laws  of.the 
State  of  Michigan,  their  location  being  approved  by  the  supervisors  of 
Saginaw  County,  and  their  draw-dimensions  uniformly  regulated  by  law. 
Each  has  a  pivot-draw,  with  draw-intervals  of  not  less  than  seventy  feet 
in  the  clear,  for  the  accommodation  of  general  commerce  ;  and  adjacent 
to  one  or  the  other  of  the  draw-spans  what  is  known  as  a  ratting-t^pan, 
one  hundred  and  fifty  feet  in  the  clear,  for  the  accommodation  of  the 
rafting  interest. 

Turning  now  from  these  general  statistics  to  the  particular  reach  of 
the  river  called  in  question  by  the  proposed  construction  of  a  bridge 
at  Johnson  street,  there  is  first  to  be  noted  that,  between  the  Genesee- 
street  bridge  on  the  one  hand  and  the  Flint  and  P^re  Margueritte  liail- 
way  bridge  on  the  other,  there  is  a  clear  straight  reach  of  river  of  un- 
varying regimen,  bounded  on  either  hand  by  nearly  parallel  lines  of 
docks.  The  sketch  herewith  appended,  showing  the  location  of  the 
several  bridges  hereinbefore  mentioned,  which  is  taken  from  a  printed 
map  of  East  Saginaw,  reproduces  an  error  in  that  map  as  regards  the 
reach,  and  does  not  show  the  dock-lines  with  the  uniform  front  they  ac- 
tually present. 

The  flow  of  the  river  through  this  reach  is  uniformly  varied  according 
to  the  state  of  the  current,  the  axis  of  which  is  nearly  coincident  with 
the  axis  of  (he  river  in  the  reach,  until  it  strikes  a  middle-ground  which 
crops  out  below  the  site  of  the  proposed  bridge.  Between  this  site  and 
Genesee-street  bridge  there  is  a  clear  and  unobstructed  water  way,  of 
nearly  uniform  depth  from  bank  to  bank,  varying  from  about  10  to  about 
14  feet,  as  shown  by  a  sketch  furnished  by  the  city  surveyor  of  East 
Saginaw,  which  is  herewith  appended. 

The  relative  dimensions  and  positions  of  the  piers  and  spans  of  the 
Genesee-street  bridge  and  those  of  the  proposed  Johnson-street  bridge 
will  evidently  have  an  important  bearing  on  the  question  of  to  what  ex- 
tent additional  obstructions  to  navigation  would  be  ofi^ered  by  the  latter. 

The  city  authorities  of  East  Saginaw,  with  eminent  wisdom,  and  ap- 
parently with  a  view  to  reducing  to  a  minimum  whatever  obstructions 
may  be  unavoidable,  have  decided,  in  the  proposed  new  bridge,  to  fol- 
low exactly  in  plan*the  trace  of  the  Genesee-street  bridge,  immedi- 
ately above.  We  have,  therefore,  for  comparison,  in  studying  the  ques- 
tion of  obstruction,  the  following  data: 

Width  of  river  between  the  dock-lines  at  the  Genessee-street 

bridge 434  feet. 

Width  of  river  between  the  dock  lines  at  Johnson  street 465  feet. 

BRrDOE-DIMENSIONS. 

Qenesee  street. 

East  approach.  Water  street  to  dock-line •. . .  148  feet. 

Swing. IQlJfeet. 

East  span  (rafting-span) 150  feet. 

West  span 62  feet. 

West  approach 183  feet. 

Johnson  street 
East  approach,  Water  street  to  dock-line .-.  • .  \.^^ ^^%^» 
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Swing 192  feet 

East  span  (rafting-span) 1...  150  feet 

West  span.. |l00^^^ 

West  approach  198  feet 

It  is  thns  seen  that  the  river-faces  of  the  abutments  and  the  axis  of 
the  piers  of  the  respective  bridges,  being  in  prolongation  of  each  other 
severally  and  in  direction  parallel  to  the  axis  of  this  straight  reach  of 
river,  whatever  obstraction  may  be  offered  by  any  abutment  or  pier  of 
the  proposed  new  bridge,  in  that  section  of  the  bridge  which  will  be 
commonly  passed  in  navigation,  is  covered  by  the  corresponding  abut- 
ment or  pier  of  the  Geneseestreet  bridge,  immediately  above,  and  the 
sluing  influence  on  hulls  of  pier-eddies  and  reflux  currents  incidental 
to  the  interposition  of  bridge-piers  and  abutments  is  in  this  case  re- 
duced to  a  minimum. 

In  considering  the  question  of  probable  obstruction  incidental  to  the 
interposition  of  this  proposed  new  bridge  at  the  foot  of  Johnson  street, 
we  are  called  upon  to  study  it  in  the  light  of  the  two  separate  and  dis- 
tinct methods  of  passing  bridges  practiced  by  rafts  of  logs  on  the  one 
hand  and  tows  of  vessels  on  the  other.  The  rafting  int^erest  and  the 
vessel  and  barge  interest  are  affected  in  entirely  dissimilar  manners  by 
bridge  obstructions. 

To  pass  a  raft  of  logs  through  a  bridge  (and  these  rafts  are  some  of 
them  hundreds  of  feet  in  length  and  extremely  difficult  to  handle)  the 
tug  which  has  the  raft  in  tow  throws  ofl  her  line  just  as  the  raft  is 
about  to  enter  the  rafting-span  of  the  bridge. 

The  raft,  thus  abandoned  to  the  current  and  proceeding  with  a  veloc- 
ity due  to  it  and  the  living  force  imparted  by  the  tug  before  casting 
loose,  proceeds  on  its  way  uudeviatingly,  while  the  tug,  passing  the  draw, 
meets  the  raft  again  as  its  head  emerges  from  the  rafting-span  on  the 
opposite  side  of  the  bridge,  makes  fast  the  line  again  and  resumes  tow- 
ing. With  very  long  rafts,  however,  and  particularly  when  the  current 
is  swift,  the  tail  of  the  raft  does  not  always  pass  the  bridge  intact,  bat, 
notwithstanding  every  precaution  and  all  the  sliill  and  energy  of  the 
tenders,  will  double  up,  and,  engaging  on  the  icebreakers  of  the  piers, 
the  raft  is  broken  up  and  logs  more  or  less  in  number  go  adrift. 

It  is  true  that  most  of  these  logs  are  recovered,  but  not  without  a 
considerable  expenditure  of  time  and  money,  all  of  which  goes  to 
enhance  the  cost  of  log  running  and  is  prejudicial  to  the  timber  inter- 
ests generally.  It  would,  then,  naturally  appear  that  every  additional 
bridge  would  be  an  additional  obstacle  to  the  log-runners.  On  the  con- 
trary, however,  Mr.  A.  P.  Brewer,  an  expert  in  log-running — having  been 
a  contractor  in  that  business  for  many  years — testifles  that,  as  a  general 
rule,  he  finds  the  bridge-piers  an  accommodation  instead  of  a  hinderance, 
in  that  they  act  as  sheer-booms  in  straightening  out  the  raft.  From 
this  point  of  view,  the  proposed  Johnson-street  bridge  being  only  871.32 
feet  from  the  Genesee-street  bridge,  it  would  appear  that  a  raft  once 
passing  safely  either  bridge  would,  by  the  fender-action  of  the  piers 
of  that  bridge,  be  so  straightened  out  that  before  it  could  again  begin 
to  double  it  would  have  passed  the  rafting-span  of  the  other  in  safety. 
I  therefore  conclude  that  in  the  matter  of  passing  rafts  no  material 
addition  to  obstructions  already  existing  would  be  offered  by  the  pro- 
posed Johnson-street  bridge. 

With  regard,  however,  to  the  passage  of  tows  of  vessels,  and  more 
especially  tows  of  two  or  more  of  the  unwieldy  lumber-barges  com- 
monly navigating  th^  ^Agvwvy^  ^w^x^Wi^^i^AQ  is  to  my  mind  somewhat 


PROPOSED   BRIDGE   OVER   THE    SAGINAW   RIVER.  6 

different.  It  is  well  known  in  fact,  and  readily  accoanted  for,  that  with 
every  vessel  in  a  tow  immediately  after  passing  a  bridge  there  is  a  tend- 
ency to  sheer,  which  tendency  must  be  met  by  a  vigorous  use  of  the 
kelm  and  lively  handling  of  the  tug  having  control  of  the  tow.  Nor 
can  this  action  of  the  eddy  and  reflex  current,  produceil  by  bridge-piers, 
be  always  efifectively  counteracted  at  once,  particularly  In  the  case  of  a 
tow  of  several  large  lumber-barges,  vessels  particularly  difficult  to  han- 
dle, and  unusually  slow  in  minding  their  helm.  It  is  a  question  in  my 
mind  whether,  with  these  bridges  situated  so  closely  together,  it  will  be 
possible  for  a  barge,  having  taken  a  sheer  in  passing  one,  to  be  gotten 
under  control  before  passing  the  draw  of  the  other,  and  unless  she  does 
enter  the  second  draw  straight,  owing  to  her  great  bulk,  damage  is  cer- 
tain to  occur  either  to  the  vessel  or  the  bridge,  or  both.  It  does  cer- 
tainlj  appear  to  me,  then,  that  the  Johnson-street  bridge  is  likely  to 
act  as  an  obstruction  to  navigation  in  this  manner.  If,  then,  this  be 
the  case,  the  next  important  point  is  to  know  how  many  vessels,  in  the 
course  of  a  season,  are  apt  to  be  imperiled  in  this  manner. 

In  answer,  I  respectfully  refer  to  the  statement  of  the  keeper  of  the 
Oenesee-street  bridge,  appended  and  marked  ^<  A,"  by  which  it  appears 
that  5,538  vessels  of  all  classes,  excluding  rafts,  passed  bis  bridge  from 
April  to  December  (inclusive),  1877. 

Of  course,  all  of  these  vessels  were  not  of  a  character  to  be  partic- 
ularly imperiled  in  passing  a  draw,  but  this  statement  will  form  a  basis 
upon  which  the  honorable  Secretary  of  War  may  form  a  judgment  as 
to  what  amount  of  commerce  would  be  more  or  less  affected  by  the  estab- 
lishment of  the  bridge  in  question. 

The  only  remaining  manner  that  occurs  to  me  in  which  the  proposed 
bridge  could  become  an  obstacle  to  navigation,  would  be  by  the  forma- 
tion of  bars  at  the  tail  of  its  piers.  This  not  having  occurred  to  any 
appreciable  extent  in  the  case  of  the  Genesee-street  bridge,  and  the 
initial  conditions  at  Johnson-street  being  entirely  similar,  I  do  not  con- 
sider any  such  objectionable  formation  to  be  at  all  probable,  particularly 
as  the  piers  of  the  proposed  bridge  in  the  position  of  the  water-way  most 
navigated  are  located  so  judiciously  that  the  probability  of  any  such 
action  in  conjunction  with  that  of  the  piers  of  the  Geneseestrcet  bridge 
18  reduced  to  a  minimum. 

Having  then  viewed  the  matter  in  every  respect,  I  have  to  conclude 
that  while  in  the  abstract  every  bridge  is  more  or  less  an  obstruction  to 
navigation — while  the  more  bridges  there  are,  to  a  given  reach  of  river 
the  greater  the  degree  of  obstruction,  and  while  the  nearer  any  two 
bridges  are  to  each  other,  within  certain  limits,  the  more  difficult  the 
passage  of  the  two  by  tows  will  be — there  are  neverthless,  in  the  particu- 
lar instance  upon  which  I  am  called  upon  to  report,  certain  modifying 
circumstances  which  bring  the  matter  to  judgment  in  a  different  light 
than  that  in  which  it  would  appear  if  only  to  be  dealt  with  in  the  ab- 
stract. 

I  also  found  at  the  very  beginning  of  my  investigation  the  matter  in 
question  so  encumbered  with  local  issues,  with  which,  of  course,  it  is  not 
my  province  to  deal,  that  it  was  almost  impossible  to  get  unbiased  evi- 
dence bearing  on  points  of  engineering,  whereby  to  form  a  professional 
conclusion  on  the  subject  forwarded  to  me  for  report  which  should  not 
bear  the  impress  of  the  existing  local  agitation. 

I  trust  that  the  data  and  conclusions  contained  in  this  report  will  en- 
able the  Hon.  Secretary  of  War  to  form  a  clear  judgment  of  the  merits 
of  the  case  from  an  engineering  point  of  view.  The  obstructions  to  navi- 
gation offered  by  the  five  bridges,  heretofore  enumerated,  traversing  tli^ 
river  within  a  distance  of  2,538  miles,  are  already  foxYfiXOL^XA*^. 
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Whether  the  addition  of  another  bridge  will  form  any  material  addi- 
tion totheexisting  obstacles  to  navigation  is  an  open  question.  Whether 
the  location  of  this  bridge  in  the  immediate  vicinity  of  the  Geneseestreet 
bridge  is  particalarly  objectionable  in  an  engineering  point  of  view  is 
also  a  question  of  like  character.  There  is  mnch  to  be  said  on  both 
sides  of  each  of  these  questions,  and  in  this  report  I  have  endeavored 
faithfully  to  present  every  point  which  could  possibly  throw  light  on  any 
portion  of  the- subject. 

In  conclusion,  I  have  only  to  say,  that,  of  the  five  existing  bridges, 
three  at  least  appear  to  me  much  more  objectionable  than  the  one  pro- 
posed to  be  built,  considered  either  by  itself  or  in  connection  with  its 
near  neighbor,  the  Genesee- street  bridge.  I  refer  (see  tracing  herewith 
appended)  to  the  Mackinaw-street  bridge,  on  account  of  position  in  a 
curve,  with  projecting  docks  below;  to  the  Emmerson-street  bridge,  situ- 
ated in  a  curve,  where  long  tows  have  to  approach  from  up-stream  on  a 
curve,  and  obliquely  to  the  axis  of  the  bridge,  and  to  the  Flint  and  Fere 
Marquette  Bailway  bridge,  which  is  situated  just  above  a  formidable 
bar,  which  must  be  turned  on  a  short  curve,  immediately  after  passing 
the  bridge,  in  going  down  stream. 

The  proposed  Johnson-street  bridge,  on  the  other  hand,  is  located  in 
a  clear,  straight  reach,  with  its  piers  and  draws  admirably  distributed, 
so  as  to  offer  the  least  possible  obstruction  to  navigation. 

When  we  consider  the  much  more  formidable  obstacles  to  navigation 
presented  in  the  Saginaw  River,  below  the  government  improvements 
near  East  Saginaw,  by  booms  and  piles,  occupying  in  some  cases  the 
very  axis  of  the  navigable' channel,  and  also  reflect  upon  the  fact  of  the 
present  existence  in  the  immediate  vicinity  of  the  proposed  bridge  of 
several  neighboring  obstructions  more  objectionable  than  the  one  wbicti 
it  is  alleged  would  be  interposed  by  its  construction  at  a  site  above  the 
government  improvements,  it  does  certainly  appear  that  if  the  matter  in 
question  could  be  divested  of  the  fictitious  importance  lent  it  by  the 
magnitude  of  the  local  issues  involved,  it  would  fade  into  utter  insignifi- 
cance as  regards  any  bearing  upon  the  interests  of  the  general  govern- 
ment in  the  river  improvement,  and  the  question  of  the  bridge  as  an  ob- 
struction to  navigation  would  resolve  itself  into  one  rather  of  local  than 
of  national  importance.  These  contending  local  interests,  of  great  magni- 
tude in  themselves,  insist,  nevertheless,  upon  demanding  a  hearing  in  the 
form  of  the  several  papers  addressed  to  the  honorable  Secretary  of  War, 
and  marked  from  B  to  E  inclusive,  which  are  herewith  respectfully 
forwarded,  although  not  remarked  upon  in  this  report,  having  only 
an  incidental  bearing  upon  the  subject  in  that  relation  in  which  I  am 
called  upon  to  make  report. 

The  opposite  view  will  be  presented  in  a  few  days  by  his  honor  the 
mayor  of  East  Saginaw,  in  a  communication  which  he  signified  to  me 
to-day  his  intention  of  forwarding  at  the  earliest  possible  opportunity. 

The  total  amount  heretofore  appropriated  for  the  improvement  of  Sajin* 
naw  Kiver  has  been  $151,500,  all  of  which  has  been  applied  to  the  work, 
save  a  small  balance  still  on  hand  to  defray  current  office-expenses.  A 
further  appropriation  of  $50,000  has  been  asked  for  to  complete  the  work. 

I  have  the  honor  to  be,  general,  very  respectfully,  your  obedient  ser- 
vant, 

F.  HARWOOD, 
Major  of  JSngineers. 

Brig.  Gen.  A.  A.  Humphreys, 

Chief  of  Engineers^  U.  8.  A. 


45th  Congress,  >H0USE  OP  BEPHESENTATIVES.  (  Ex.  Doc.  57, 
2d  Session.       )  |      ^     .  ^ 
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LETTER 

VROU 


THE    SECRETARY    OF    ¥AR, 


TRANSMITTING 


Beport  of  engineer  upon  bridging  the  Saginaw  River  at  East  Sa^ginatc^ 

Mich. 


March  7, 1878. — Referred  to  the  Committee  on  Commerce  and  ordered  to  be  printed. 


War  Department, 
Washington  City,  March  6, 1878. 

The  Secretary  of  War  has  the  honor  to  traasmit  to  the  House  of 
Representatives,  for  the  Committee  on  Commerce,  in  connection  with 
the  report  of  Major  Harwood,  Corps  of  Engineers,  upon  the  subject  of 
bridging  the  Saginaw  River  at  East  Saginaw,  transmitted  to  the  House 
of  Representatives  by  letter  of  the  28th,  two  communications  from  the 
mayor  of  East  Saginaw,  Mich. 

GEO.  W.  McCRARY, 

Secretary  of  War. 

To  the  Speaker  of  the  House  of  Representatives. 


United  States  Engineer  Office, 

Detroit^  Mich.,  February  25, 1878. 

General  :  I  have  the  honor  to  forward  herewith  two  commanications, 
marked  F  and  G,  addressed  to  the  honorable  Secretary  of  War  by  his 
honor  the  mayor  of  East  Saginaw,  Mich.,  concerning  the  constructiou 
of  the  proposed  bridge  over  the  Saginaw  River  at  East  Saginaw,  and 
respectfully  request  that  they  may  be  appended  to  my  report  of  the  20th 
instant,  as  relating  to  the  matter  therein  reported  upon. 

I  am,  general,  very  respectfully,  your  obedient  servant, 

F.  HARWOOD, 
Major  of  Engineers. 
Brig.  Gen.  A.  A.  Humphreys, 

Chief  of  Engineers,  United  States  Army,  Washington,  D.  C. 
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[  Indorsement.] 

Office  of  Chief  of  Engineers, 

March  2,  1878. 

Respectfully  forwarded  to  the  honorable  the  Secretary  of  War,  in  con- 
nection with  report  submitted  February  27  last,  upon  the  subject  of  bridg- 
ing the  Saginaw  Eiver  at  East  Saginaw,  Mich.,  and  with  the  suggestion 
that  it  be  sent  to  the  House  of  Eepresentatives  for  the  information  of 
the  Committee  on  Commerce. 

A.  A.  HUMPHREYS, 
Brigadier-Oeneral  and  Chief  of  Engineers, 


F. 

Mayor's  Office, 
East  iSaginatc^  Mich.j  February  23,  1878. 

Sir  :  By  a  resolution  of  the  House  of  Bepresentatives  passed  Feb- 
ruary C,  your  department  was  requested  to  report  whether  a  certain  pro- 
posed bridge  across  Saginaw  Eiver  would  obstruct  the  navigation  of 
that  stream.  The  resolution  declares  that  certain  parties  in  this  city 
intend  to  construct  this  bridge.  This  is  an  error.  It  is  not  a  private 
undertaking  inaugurated  for  the  benefit  of  some  private  individual  or 
corporation.  It  is  to  be  built  by  this  city,  and  is  to  be  owned  and  main- 
tained by  the  city  as  a  free  bridge  for  the  perpetual  use  and  benefit  of 
the  public. 

This  city  numbers  some  18,000  inhabitants,  and  when  the  question  of 
builditig  this  bridge  was  submitted  to  the  electors  at  a  special  election, 
the  proposition  was  carried  by  a  vote  of  two  to  one,  and  the  only  oppo- 
sition at  that  time  come  from  persons  who  believed  that  it  was  not  good 
policy  for  the  city  to  incur  the  expense  of  maintaining  such  a  bridge. 
To-day  there  is  absolutely  no  opposition  whatever. 

This  city  has  a  vital  interestin  thenavigationof  the  Saginaw  Biver.  It 
is  largely  interested  in  the  manufacture  of  salt  and  lumber,  the  balk  of 
which  products  seek  a  market  by  the  way  of  this  river.  And  yet  yoa  will 
see  by  the  accompanying  papers  that  the  manufacturers  of  lumber  and 
salt,  ship  owners,  shippers,  and  vessel  captains  residing  here,  favor  the 
construction  of  this  bridge.  The  truth  is  that  it  is  not  a  question  of  ob- 
structing navigation  but  of  maintaining  a/ree  bridge;  all  the  opposition 
comes  from  persons  directly  or  indirectly  interested  in  the  maintainance 
of  toll  bridges.  The  merits  of  that  controversy  I  shall  not  discuss.  I 
TTOuld,  however,  suggest  that  if  private  individuals  or  corporations  have 
any  grievances  that  ought  to  be  remedied  *the  State  courts  are  open  to 
them,  having  ample  jurisdiction  in  this  class  of  cases.  Let  them  apply 
there  and  not  seek  to  make  a  cat^s  paw  of  the  general  government. 

I  understand  very  well  that  every  bridge  across  a  navigable  stream 
obstructs  navigation.  This  proposed  bridge  will  not  be  an  exception  in 
that  regard.  But  we  have  already  three  toll  bridges  and  two  railroad 
bridges  across  the  river  at  this  point,  and  the  proposed  bridge  will  be  less 
of  an  obstruction  than  either  of  those  now  built.  No  opposition  was  ever 
made  to  the  construction  of  those  bridges.  I  trust  the  government  will 
leave  this  controversy  to  be  settled  in  the  local  courts,  by  those  who, 
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from  their  situation,  can  obtain  knowledge  of  all  the  surrounding  facts 
and  circumstances. 

Your  obedient  servant, 

B.  M.  THOMPSON, 

Mayor  of  East  Saginair^ 
Hon.  George  W.  McCrary, 

Secretary  of  War. 


To  the  Hon.  Geo.  VV.  McCrary, 

Secretary  of  War^  Washington,  2>.  C. : 

We,  the  undersigned,  vessel  owners  or  doing  business  on  the  Saginaw 
Biver,  are  in  favor  of  the  construction  of  the  proposed  bridge  across 
Saginaw  River,  at  the  foot  of  Johnson  street,  in  the  city  of  East  Saginaw, 
Mich. 

We  do  not  believe  that  said  bridge  will  be  a  serious  impediment  to 
the  navigation  of  said  river. 


Name. 


Residence. 


Number  of  ves- 
aeU. 


E.F.Gowbl 

Captain  J.  Dombley 

Captain  J.  J.  Corbin 

Captain  Thomas  McKee  ... 

Captain  Ed.  Haloch , 

CapUin  William  Blyhen  . . . 

Captain  A.  A.  Rouse 

CapUin  J.  W.  Price 

Captain  I.  Pierce 

Captain  J.  Q.  Anderson  — 

Captain  J.  Dinee 

Captain  Z.  Lapham 

Captain  F.  E.  Clark 

Captain  Chs.  Sonsmith . 

Captain  Cha.  Lennox 

Captain  O.  Stewart 

Captain  KOf^gden 

Captain  T.  Stemert 

Captain  B.  B.  Bockhont .  ... 

Captain  J.  Myles 

CapUin  C.  Saiger 

Captain  John  Howard 

Captain  WillUm  Abel 

Captain  James  Memer  .... 
Captain  John  Boltwiolc  . .. 
Captain  William  Brown . . . 

CapUin  John  Stenart 

CapUin  •^—  Brant 

Captain  Thomas  Faulks. . . 

Captain  Ed.  Bontou 

Captain  Andrew  Lanaway 


East  Saginaw 

.....do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 


Two  vessels. 
Do. 

One  vessel. 


One  vessel. 

Do. 

Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Two  vessela. 

One  vessel. 
Do. 

Do. 
Do. 


All  the  signers  above  who  are  not  vessel  owners  have  command  of 
vessels.  Where  there  is  no  remark  opposite  the  name,  the  person  is  a 
commander  and  not  an  owner. 

B.  M.  THOMPSON, 

Mayor  of  Saginaw. 


To  the  Hon.  Geo.  W.  McCraey, 

Secretary  of  War^  Washington,  D.  C. : 

We,  the  undersigned,  commission  men  and  shippers  of  lumber  and 
salt,  doing  business  on  the  Saginaw  Biver,  are  in  favor  of  the  construe- 
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tioQ  of  the  proposed  bridge  across  Saginaw  River,  at  the  foot  of  Johns 
street,  in  the  city  of  East  Saginaw,  Mich. 

We  do  not  believe  that  said  bridge  will  be  a  serious  impediment 
the  navigation  of  said  river. 


D.F.Rose 

J.  J.  Wfnior  . . 
G.A.Mitchell. 
A.  R  PaMftge  , 
L.  P.  Mason  . . . 
LohIb  Gneinn. 
E.8.CatUn... 


Name. 


Residence. 


EastSafllDaw 

do 

do 

do 

, do 

do 

do 


Amonnt  of 
ber  thipp 


Ft 
40,  (NK 
10.  (KM 
10.00( 

8,00C 
50.00( 

5.00C 
10,001 


To  the  Hon.  Geo.  W.  McCrary, 

Secretary  of  War^  WashingUm^  D.  C. : 

We,  the  undersigned,  mill-owners  and  lumber  men,  doing  business 
the  Saginaw  Biver,  are  in  favor  of  the  construction  of  the  propoi 
bridge  at  the  foot  of  Johnson  street,  in  the  city  of  East  Saginaw,  Mi 

We  do  not  believe  that  said  bridge  will  be  a  serious  impediment 
navigation  on  said  river. 


Names. 


D.W.Rast 

Shaw  &  William 

JohD  Welch 

A.  W.  MoCormick 

RG.Horr 

Hill  Brothers 

William  Callam 

E.G.Goddard 

J.P.Kroll 

C.KEddy 

Warner  &.  Eastman. . 
George  N.  Haaptman 
Duncan  &,  Gamble . . . 

W.R.Bart,sr 

Charles  Merrill  Sl  Co. 

John  MoEwan 

O.  £.  Elsemon 

William  Boenig 

Wylie  Brothers 

James  Tolbnrt 

W.J.Barton 

L.  W.  MoLe weson . . . . 

T.  A.  O'Donnell 

L.  A.  Clark 

T.E.Dorr.. 

Sanborn  &  Bliss 

E.  F.Gowlit 

J.H.Hill  6l  Sous 


Residence. 


East  Saginaw 

do! 

do 

do 

do 

Saginaw  City 

do 

Bast  Saginaw 

do 

do 

do 

do 

do 

do 

do 

Bay  City 

East  Saginaw 

do*: 

do 

do 

do 

Bay  City 

East  Saginaw . 


^1?^: 


Saginaw  City 


Amonnt  of 
ber  mi 
factured 


14,001 

12,001 

S.00( 

4,001 

5,001 

8,001 

5,001 

%W 

7,00 

6.00( 

10.  OO 

11,00< 

6.00< 

15,00( 

12,001 

10,00( 

3,00 

4,00( 

5.00( 

6,00( 

6,00( 

13,001 

5,00( 

S,0(K 

3.00C 

10,00( 

10.00( 

10.00( 


H  Congress,  \  HOUSE  OF  REPRESENTATIVES.     (  Ex.  Doc. 
2d  Session.       )  )    No.  58. 


LOSS  OF  THE  STEAMER  METROPOLIS. 


LETTER 


FROM 


IE   SECRETARY  OF  THE  TREASURY, 


TRANSMITTING 


art  of  JAfe-Saving  Service  in  reference  to  the  loss  of  the  steamer  Me- 

tropoUs. 


RCH  1, 1878. — KofeiTetl  to  the  Committee  on  Commerce  and  ordereil  to  be  printed. 


Tbeasurt  Department,  February  28, 1878. 

IR:  I  have  had  the  honor  to  receive  the  House  resolation,  dated 
25th  instant,  calling  for  the  report  of  Captain  Merryman,  of  the  Life- 
ing  Service,  in  reference  to  the  loss  of  the  steamer  Metropolis  on  the 
th  Carolina  coast,  and  in  reply  I  transmit  herewith  a  copy  of  the 
)rt  referred  to,  and  its  inclosures. 

Very  respectfully, 

JOHN  SHERMAN, 

Secretary, 
on.  Samuel  J.  Randall, 

Spealcer  of  the  Rouse  of  Representatives, 


United  States  Life  Saving  Service, 

February  9, 1878. 

[R :  Immediately  upon  the  receipt  of  your  instructions  of  the  1st 
ant  (S.  I.  K.),  I  started  for  the  scene  of  the  disaster  to  the  steam- 
>  Metropolis,  on  Currituck  Beach,  and,  arriving  there  on  the  moru- 
of  the  3d  instant,  proceeded  at  once  to  make  the  required  investiga- 
of  the  circumstances  attending  the  said  disaster;  and,  continuing 
inquiry  until  the  morning  of  the  5th  instant,  I  have  the  honor  to 
nit  the  following  report. 

lie  last  of  the  survivors  having  left  the  beach  for  Norfolk  on  the  2d 
ant,  I  was  unable  to  obtain  authentic  information  as  to  occurrences 
oard  the  Metropolis  previous  to  her  discovery  by  persons  on  shore, 
was  therefore  confined  to  information  and  testimony  obtained  from 
crew  of  life-saving  station  No.  4,  and  other  persons  in  the  vicinity 
were  present  and  engaged  in  rescuing  and  caring  for  the  survivor.^, 
n  the  testimony  the  following  facts  appear : 
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Tbe  wreck  was  first  discovered  about  8  a.  in.,  January  31,  by  N.  E. 
K.  Jones  and  James  E.  Capps,  who  happened  to  be  on  the  beach.    A 
fog  enveloped  the  coast  at  the  time  through  which  they  caught  a  glimpse 
of  a  ma«t,  but  could  form  no  idea  of  the  character  of  the  vessel  until 
they  got  opposite  her,  when  they  saw  but  one  mast  standing  and  that 
there  were  many  people  on  board.    Jones  at  once  dispatched  Capps  to 
notify  S.  C,  Brock,  the  nearest  neighbor,  about  half  a  mile  back  on  the 
sound  shore,  get  his  horse,  and  ride  to  station  No.  4  with  the  news. 
Soon  after  Capps  left,  Jones  discovered  several  persons  straggling  in 
the  water  near  by,  and  one  or  two  further  up  the  beach  among  the  debrii 
of  the  wreck  already  breaking  up,  although  stranded  but  little  more 
than  an  hour.    Jones  at  once  engaged  in  hauling  persons  out  of  the 
surf,  and  had  thus  brought  out  six  or  eight  when  Mr.  Brock  rode  by  on 
his  way  to  the  station  about  4|  miles  northward.    Capps  had  notified 
him,  and  getting  back  to  the  beach  at  about  half  past  nine,  found  the 
vessel  much  torn  up,  the  sea  breaking  all  over  her,  one  mast  standing 
''with  sail  set  on  it."    It  is  quite  impossible  to  determine  with  accuracy 
the  time  of  day  of  the  various  occurrences,  as  on  such  occasions  great 
excitement  prevails  and  pocket  time-pieces  are  rarely  carried  by  the 
fishermen,  while  the  clocks  in  the  dwellings  are  seldom  correct.    Per- 
haps the  only  accurate  timepiece  on  Currituck  is  at  the  light-house, 
and  the  keeper  Mr.  Bnrris,  testifies  thai  he  was  informed  of  the  wreck 
about  10  a.  m.,  by  a  messenger  from  the  Light-House  Club ''  nearly  half  a 
mile  below,"  at  which  some  of  the  survivors  had  arrived,  and  he  believes 
before  the  life-saving  station  was  notified.    He  started  for  the  wreck 
with  his  two  assistant  light  keepers,  and  on  his  way  was  overtaken  by 
the  crew  of  the  station  with  the  mortar  apparatus.    This  corroborates 
the  statement  of  Keeper  Chappel  that  he  received  intelligence  of  the 
wreck  about  10  a.  m.,  although  Mr.  Brock  thought  it  about  8.30  when 
he  reached  the  station,  while  the  master  of  the  Metropolis  reported  that 
Brock  did  not  make  his  appearance  on  the  beach  until  11  a.  m.     It  seems 
to  be  generally  conceded,  however,  that  the  mortar  apparatus  was  on 
the  ground  about  noon. 

The  keeper  was  out  on  the  beach  at  the  moment  of  Brock's  arrival, 
but  soon  returned  and  found  his  crew  preparing  for  the  work  before 
them.  Brock  states  he  (the  keeper)  *< asked  me  if  I  thought  he  coald 
get  his  boat  down  there  in  time ;  I  told  him  I  did  not,  the  distance  be- 
ing great  and  the  vessel  fast  breaking  up.  He  then  put  the  mortar 
apparatus  in  the  hand-cart  and  taking  the  medicine-chest,  he  and  I 
started  for  the  wreck,  leaving  the  crew  to  follow  with  the  apparatus.'^ 

In  order  to  appreciate  the  difficulty  which  the  six  men  encountered  in 
hauling  the  mortar-cart  and  load,  it  must  be  remembered  that  station  4 
is  situated  on  a  portiou  of  the  coast  so  flat  for  nearly  a  mile  inland,  and 
so  slightly  above  ordinary  high  water,  that  the  storm-tides  sweep  o?er 
it,  and,  surrounding  the  station,  cover  the  sandy  plain  to  a  depth  of 
several  inches,  and  this  had  occurred  the  night  before,  making  the  sand 
so  soft  and  yielding  that  the  wheels  of  the  cart,  with  their  broad  tires, 
five  inches  wide,  cut  four  or  five  inches  below  the  surface,  while  the  feet 
of  the  men,  as  they  labored  with  their  load,  sank  in  the  sand  at  every 
step;  consequently  the  party  could  make  but  slow  progress.  The  cart 
contained  the  mortar,  three  balls,  the  whip-line  and  block,  the  breeches- 
buoy,  a  tackle,  powder-flask,  quick-matches,  match-rope,  and  line-stock, 
line-box,  and  a  Merriman  life-saving  suit,  which,  with  the  cart,  made  a 
dead  weight  of  more  than  1,000  pounds,  166  pounds  to  each  man.  (Stand- 
ard authorities  give  the  draught  of  man  at  150  pounds  over  a  firm,  level 
road,  and  say  that  a  porter  can  transport,  in  a  wheelbarrow,  150  pouuds 
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10  miles  a  day.)  These  men  were  not  fresh,  as  within  the  preceding 
twenty-four  hours  one  of  them  had  walked  32  miles  through  the  storm 
on  the  north  patrol,  another  24  miles  on  the  south,  while  two  others  had 
walked  16  miles  each  and  the  remaining  two  12  miles  each.  Frequent 
halts  were  therefore  imperative.  The  wonder  is  that  they  got  the  ap- 
paratus to  the  wreck  so  soon  as  they  did.  It  could  not  have  been  done 
had  they  not  been  overtaken  about  a  mile  and  a  half  from  the  station 
by  Mr.  John  J.  Dunton  with  his  horse  and  cart.  He  states,  "They  (the 
crew)  were  worn  down,  it  being  a  bad  beach  for  men  to  travel,  and  asked 
me  for  assistance.  I  hitched  on  to  the  cart  and  was  glad  to  do  so.  We 
arrived  at  the  wreck  about  12  o'clock." 

The  mortar  was  immediately  got  into  operation.  The  statements 
vary  somewhat  as  to  the  number  and  order  of  the  shots  fired,  which  is 
not  remarkable,  as  on  such  occasions  exciting  events  so  quickly  follow 
each  other  that  comparatively  cool  and  coUec^d  men  fail  to  recall  them 
in  their  exact  sequence. 

The  testimony  of  the  crew  of  the  life-saving  station  as  to  the  order 
of  the  firings  is  probably  the  most  reliable,  as  it  is  concurrent,  and  the 
apparatus  was  under  their  management.  The  first  shot  was  at  high 
elevation,  the  distance  to  the  wreck  being  overestimated.  The  ball  well 
aimed  to  windward,  fell  far  beyond  the  wreck,  while  the  line  was  bowed 
upward  high  above  the  fore-truck  of  the  only  spar  left  standing,  and, 
swayed  by  the  wind,  fell  clear  of  the  spars  of  the  fore  mast  and  across 
that  portion  where  the  main  mast  had  stood,  and  to  the  leeward  of  the 
wreck,  into  the  sea,  the  wind  being  from  the  southward.  The  steamer 
was  lying  nearly  head  on  to  the  mortar  party,  and  her  extreme  beam 
being  34  feet,  she  presented  a  comparatively  small  object  at  the  distance 
of  100  yards,  over  which  to  cast  a  line.  However  familiar  or  skillful 
the  station-men  may  be  in  the  use  of  the  mortar,  the  failure  of  the 
first  shot  is  not  unusual,  as  the  distance  to  be  reached  and  the  force 
of  the  wind  are  difficult  to  estimate.  The  result  of  the  first  s^ot  in 
this  instance  enabled  better  success  in  the  second  attempt,  for  the  line 
was  then  lodged  on  the  port  fore-topsail  yard-arm.  A  man  said  to  be 
the  second  mate  was  seen  to  go  aloft,  and  laying  out  on  the  yard  (the 
topsail  was  still  set  and  aback)  got  the  shot-line  from  the  yard-arm  and 
carried  it  into  the  slings  of  the  yard,  when  he  hauled  in  the  slack  from 
shoreward  and  dropped  it  to  the  deck,  where  it  was  seized  by  persons 
standing  on  the  starboard  side  of  the  hurricane-deck,  their  only  remain- 
ing foot-hold,  as  the  after  part  of  the  vessel  together  with  a  great  por- 
tion of  the  port  side  was  already  gone,  while  the  extreme  forward 
part  of  the  vessel  was  seen  to  be  moving  independently  of  the  re- 
maining portion.  The  whip-line  was  at  once  made  fast  to  the  shot-line 
by  the  life-saving  men  and  was  hauled  toward  the  ship. 

It  was  now  observed  from  the  beach  that  the  shot-line  lay  across  the 
jib-stay;  that  is,  leading  outside  the  stay  around  its  port  side  and  at  a 
sharp  angle  aft,  to  the  starboard  side  of  the  wreck.  The  angle  became 
more  acute  as  the  whip  progressed  toward  the  ship  on  account  of  the 
strong  current,  or  "  set,''  running  northward.  The  strain  upon  the  shot- 
line  increased  with  every  inch  of  the  whip-line  exposed  to  the  action  of 
the  current,  and  all  this  time  was  actually  sawing  across  the  iron-wire 
rope  of  which  the  stay  was  made.  The  whip  had  progressed  more  than 
half  way  to  the  vessel  and  the  block  had  lifted  clear  of  the  sea  when  the 
damaging  chafe  of  the  line  as  it  was  hastily  hauled  across  the  sharp  in- 
cline of  the  iron-wire  stay,  together  with  the  strain  caused  by  the  strong 
current,  caused  the  shot-line  to  part. 

A  citizen,  John  J.  Dunton,  testifies  that  at  this  juncture  the  whip  had 
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*'  fouled  with  somethiug  under  water,^  and  it  is  possible  that  some  cir- 
cumstance of  this  nature  assisted  in  producing  the  accident.  Had  the 
shot-line  been  dropped  to  starboard  of  the  stay  by  the  man  aloft,  as  it 
should  have  been,  and  the  handling  of  it  on  board  been  intelligently 
directed,  the  result  would  have  been  different.  This  is  the  first  instanoe 
in  the  history  of  the  service  that  a  shot-line  has  parted  after  reaching  a 
wreck.  The  line  used  was  a  new  one  of  Italian  hemp,  braided  after  Sie 
style  of  the  patent  sashcord  of  the  Silver  Lake  Company.  It  is  always 
free  from  turns,  however  coiled,  and  very  rarely  kinks  when  flying  from 
its  fakiug-box.  No  shot-line  ever  used  is  superior  to  it.  The  line  was 
at  once  French-faked  on  the  beach  for  another  attempt,  which  was  for 
some  time  delayed  by  the  strange  and  inexcusable  neglect  of  the  keeper 
in  having  but  two  charges  of  powder  in  his  flask.  The  station,  where 
plenty  of  powder  is  stored,  was  four  and  a  half  miles  away,  and  recourse 
was  had  to  Mr.  Brock,  and  a  supply  of  powder  was  brought  from  his 
house  with  all  possible  haste.  By  this  means  a  third  shot  was  fired,  the 
line  parting  at  the  ball,  which  went  far  to  seaward.  But  one  ball  re- 
mained, the  first  shot  having  been  hauled  ashore,  with  which  the  fourth 
shot  was  fired  with  like  result.  A  statement  having  been  pablished 
that  the  line  parted  in  consequence  of  a  spiral  wire  or  ,other  appliance 
for  connecting  the  line  with  the  shot  not  having  been  used,  it  is  proper 
to  remark  thnt  after  many  experiments  these  methods  have  been  abau- 
doned,  and  the  best  results  are  obtained  by  attaching  the  line,  after 
wetting  it  for  a  few  feet  at  the  end,  directly  to  the  projectile.  The  line 
rarely  breaks  when  connection  is  made  in  this  way,  but  more  frequently 
does  so  when  the  devices  referred  to  are  employed.  In  this  instance  the 
line  having  gone  safely  at  the  first  two  shots  I  can  only  account  for  the 
failure  of  the  other  two,  by  supposing  that  the  powder  obtained  from 
Mr.  Brock  was  of  a  stronger  and  quicker  nature  than  the  slowerbumiog 
powder  provided  for  the  mortars,  and  the  initial  velocity  of  the  ball  thus 
becaiye  greater  than  the  line  could  bear  with  its  increased  weight,  water- 
soaked  and  partially  clogged  with  sand  as  it  was  after  the  second  shot. 

The  only  hope  of  the  life-saving  men  now  remained  in  the  possibility 
of  procuring  more  balls  and  powder,  and  a  dry  line  from  the  station. 
!^orses  were  unavailable  and  two  men  were  sent  on  foot.  They  obtained 
a  horse  to  hasten  their  return,  but  arrived  only  when  the  tragedy  was 
ended.  In  the  mean  time.  Keeper  Chappel  put  on  the  Merriman  life- 
saving  dress,  and  attempted  to  reach  the  wreck  with  a  line,  but  greatly 
fatigued  by  his  march  and  labor,  he  was  unable  to  stem  the  strong  cur- 
rent and  force  his  way  beyond  the  breakers,  and  after  two  praiseworthy 
efforts  was  compelled  to  abandon  the  endeavor,  exhausted.  Will  it  be 
believed  that  a  man,  provided  with  a  similar  dress,  stood  on  the  deck  of 
the  Metropolis  in  this  trying  time,  yet  made  no  offer  to  bring  a  line  ashore, 
which,  properly  habited  in  the  dress,  with  a  stout  heart  and  bold  effort, 
he  might  have  done  with  comparative  facility  on  the  incoming  seas? 

When  the  hapless  people  remaining  on  the  wreck  realized  that  no 
further  effort  could  be  made,  for  their  rescue  from  the  fast-crumbling  re- 
mains of  the  doomed  Metropolis,  they  accepted  their  last  alternative, 
and  singly  and  sometimes  in  groups  plunged  overboard,  trnstinG:  their 
lives  to  the  treacherous  waves.  The  surf,  by  this  time,  was  running 
high,  and  the  waters  were  laden  with  floating  fragments  of  the  wreck, 
amid  which,  sorely  and  in  some  cases  fatally  injured,  drifting  northward, 
and  driven  by  the  rolling  breakers  shoreward,  came  the  struggling, 
drowning  people,  to  be  received  in  the  welcome  arms  of  their  rescuers, 
who,  with  precarious  foothold,  strove  in  their  work  waist-deep  in  the  in- 
ner breakers  and  undertow.    Prominent  among  these  brave  and  humane 
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meu  were  Keeper  Chappel  and  his  surfmen,  Samuel  A.  Gillett  and  Piggott 
Gillikin,  together  with  S.  C.  Brock,  J.  J.  Dunton,  William  Jones,  N.  E. 
K.  Jones,  T.  J.  Poyner,  Captain  Everton,  and  John  Sannders  and  others 
resident  in  that  vicinity.  Even  a  noble  Newfoundland  dog,  owned  by 
Mr.  Brock,  incited  by  the  example  before  him,  joined  in  the  work  and 
plunging  into  the  surf  safely  brought  to  shore  a  half-drowned  man.  In 
a  word,  all  present  were  engaged  either  in  hauling  the  people  out  of  the 
surf  or  receiving  them  from  others  and  assisting  them  to  the  fires  kept 
burning  near  the  sand-hills. 

The  labors  of  the  rescuers  in  the  surf  were  unceasing,  but  their  great- 
est exertions  were  required  when  the  vessel  finally  broke  up,  toward 
sunset,  and  the  surf  was  thick  with  peoplia  and  fragments.  The  res- 
cuers, without  exception,  were  battered  and  bruised  by  the  wreckage, 
while  extricating  the  drowning  people  from  the  masses  of  floating  rub- 
bish. 

The  scene  maybe  better  imagined  than  described.  It  was  one  of 
terror  and  wild  confusion,  of  struggling  heroes  and  perishing  victims 
in  the  greedy  seas,  while  the  air  was  filled  with  encouraging  shouts  and 
despairing  shrieks.  In  the  midst  of  this  last  scene,  a  man,  who  after- 
ward proved  to  be  Captain  Ankers,  was  seen  struggling  in  the  surf, 
<jlad  in  a  rubber  swimming  or  life-saving  suit.  He  was  helplessly  tossed 
about  in  the  sea,  utterly  unable  to  help  himself.  Observing  this.  Keeper 
Cbappel  went  further  into  the  breakers,  followed  by  Surfman  Piggott 
Oillikin  and  Mr.  Brock,  and  seizing  the  captain  brought  him,  aided  by 
his  companions,  safely  ashore,  much  exhausted,  and  with  his  rubber 
dress,  from  some  unexplained  cause,  nearly  filled  with  water.  He  was 
taken  to  Mr.  Brock's  house,  where  he  remained  kindly  cared  for  until 
the  next  rooming. 

Ko  account  was  taken  of  the  number  thus  rescued,  but  it  was  thought 
to  be  more  than  a  hundred.  The  medicine-chest  was  of  incalcula^ble 
service,  and  several  persons  were  restored  from  apparent  death.*  The 
survivors  were  distributed  among  the  neighboring  dwellings,  the  life- 
saving  stations  being  too  far  away  to  be  reached  in  their  exhausted 
condition.  The  citizens  fed  and  clothed  them  to  the  full  extent  of  their 
means,  and  their  generous  hospitality  is  worthy  of  all  praise.  In  this 
regard  the  light-house  keeper,  Mr.  Burris,  and  Messrs.  J.  J.  Dunton,  S. 
O.  Brock,  Josephus  Baum,  and  T.  J.  Poyner,  deserve  particular  notice. 

It  will  be  seen  from  the  foregoing  that  the  crew  of  station  4  do  not 
cleserve  the  censure  which  has  been  applied  to  them.  Regarding  their 
conduct  I  found  but  one  sentiment  among  the  people  of  that  neighbor- 
hood, as  to  their  faithful  and  unremitting  efforts  to  rescue  the  passen- 
gers and  crew  of  the  Metropolis.  The  evidence  of  all  the  witnesses  is 
to  this  eflPect,  but  I  quote  from  the  testimony  of  the  Signal- Service  ob- 
server, William  Davis,  whose  position  afforded  probably  the  best  oppor- 
tunity for  hearing  a  free  expression  of  opinion  immediately  after  the 
event.    He  states : 

As  near  as  I  can  find  out  th<^  life-saving  men  did  all  that  bnmay  bein^  could  do  in 
trying  to  save  life  and  care  for  the  living.  They  ran  great  riak  in  hauling  people  out 
of  the  surf,  the  fragments  of  the  wreck  striking  them  with  great  force  in  thorough  sea. 
I  was  informed  by  the  citizens  who  were  at  the  wreck,  that  the  life-saving  men  worked 
faithfully.  I  was  also  informed  by  the  life-saving  men  that  the  citizens*  all  worked 
faithfully  in  saving  lives,  carrying  those  saved  to  their  own  dwellings  and  furnishing 
clothing  for  the  naked.  •  •  *  *  The  life-saving  men  deserve  much  honor  and  praise 
for  their  bravery  iu  risking  their  own  lives  to  save  those  about  to  perish.  I  will  say 
that  there  were  only  tw(^men  who  spoke  against  the  life-saving  service:  one  was  the 
captain,  and  another  who  had  charge  of  the  passengers. 

Much  unfavorable  comment  has  been  made  on  the  fact  that  the  Vreck 
was  not  discovered  by  the  patrol.     Under  the  circumstances  this  was 
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impossible.  Perry,  who  had  the  south  patrol  from  midDight  until  sun- 
rise that  morniug,  returned  to  the  station  at  7  o'clock,  and  probably  passed 
the  place  where  the  wreck  occurred  about  6  o'clock  a.  m.  If  Rogers, 
the  next  patrolman  south,  had  left  the  station  immediately  upon  the 
return  of  Perry,  and  traveled  at  the  rate  of  three  miles  per  hoar,  no  small 
task  through  the  soft  sand,  for  it  was  then  nearly  high  water  according 
to  the  Coast  Survey  Tide  Tables  (6  a.  m.  for  Oregon  Inlet ;  difference  at 
Currituck  small),  he  would  have  seen  the  wreck  about  8.30  a.  m.,  or 
about  the  time  she  wasdiscovered  by  Capps  and  Jones.  He  could  not  pos- 
sibly have  carried  the  news  to  the  station  as  quickly  as  it  was  done  by 
Mr.  Brock  on  horseback,  so  that  really  no  time  would  have  been  gained. 
When  Perry  passed  the  place  where  the  ship  afterward  struck  it  was 
not  yet  daylight,  and  the  weather  was  thick  and  foggy ;  otherwise,  he 
might  have  seen  the  vessel's  lights  approaching  laud.  If  the  Metropo 
lis  had  carried,  as  I  am  informed  she  did  not,  a  small  gun  or  swivel  for 
making  sound-signals  of  distress,  and  it  had  been  fired  two  or  three  times 
when  she  struck  or  as  she  neared  the  land,  its  reports  would  have  been 
heard  at  the  lighthouse,  and  also  at  the  station  as  the  wind  was,  and 
there  would  have  been  time  for  the  life-saving  crew  to  have  reached  the 
TFreck  before  the  hour  they  were  notified  by  Mr.  Brock. 

The  necessity  for  additional  stations  on  this  coast  is  apparent  from 
the  extent  of  the  patrol  alone,  and  when  the  terrible  nature  of  the  coast 
and  its  liability  to  frequent  shipwreck  are  considered,  appears  extreme. 
The  stations  should  not  average  more  that  four  or  five  miles  apart,  and 
even  with  these  there  are  portions  of  the  coast  which  it  would  be  per- 
haps impossible  to  protect  against  disastrous  results  to  life,  in  case  of 
shipwreck  upon  them.  There  are  such  places  notably  between  numbers 
2  and  3  where  heavy  gales  from  the  eastward  drive  the  sea  across  the 
low,  flat  shore,  into  the  sound,  and  strong  westerly  gales,  following  long- 
continued  southerly  winds,  force  the  waters  of  the  sound  across  the 
same  Hat  shores  to  the  ocean.  The  water  then  on  the  flat  would  pre- 
vent the  approach  and  use  of  the  mortar  apparatus  at  a  wreck,  and 
would  be  too  shoal  for  the  passage  of  boats.  These  points  are  of  varied 
extent,  beingin  placesfrqm  one-fourth  by  one-half  mile  north  and  south  by 
three-fourths  of  a  mile  east  and  west,  and  in  one  place  three  miles  north 
and  south.  Wrecks  occurring  at  these  places  during  great  easterly  gale;^ 
must  be  beyond  human  aid  fiom  the  shore  until  the  waters  recede. 

The  increased  number  of  stations,  with  some  experience  to  the  surf- 
men,  would  make  the  sixth  district  quite  as  efficient  as  the  third  and 
fourth  districts,  where  it  is  noteworthy  that  in  the  same  storms  which 
wrecked  the  Huron  and  the  Metropolis  in  the  sixth  district,  the  crews 
of  two  vessels  were  rescued  on  each  occasion  by  the  crews  of  the  sta- 
tions. 

I  carefully  insi)ected  station  4,  and  found  it  fully  equipped  with  every 
appliance  adapted  to  the  nature  of  the  coast,  and  the  apparatus  in  per- 
fect condition.  The  surf-boat  is  in  fine  order  and  admirably  adapted 
for  service  on  the  coast.  The  weight  is  about  750  pounds,  and  a  heavier 
or  self-bailing  and  self-righting  life-boat  cannot  be  used  anywhere  along 
the  coast  except,  perhaps,  from  Oregon  or  Hatteras  Inlet. 

The  men  appear  to  be  familiar  with  the  drill  and  exercise  with  boat 
and  apparatus,  but  the  Life-Saving  Service  having  been  but  recently 
introduced  in  this  district,  they  need  more  experience  in  actual  service 
at  wrecks  with  the  boats,  as  they  are  unacccustomed  to  going  off  against 
a  very  heavy  surf.  Their  experience  as  surfmenhas  been  gained  priu- 
cipalfy  as  fishermen  going  to  sea  in  comparatively  moderate  weather, 
in  boats,  which,  compared  with  those  supplied  the  stations,  are  clumsy 
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and  frail  affairs.  Farther  experience  with  the  life  saving  boats  and 
apparatus  will  also  enable  them  to  command  such  respect  from  the 
people  who  always  assemble  at  a  wreck,  as  to  deter  the  latter  from  vol- 
unteering advice  and  suggestions  to  the  life-saving  men,  at  present  a 
great  obstacle  to  orderly  and  methodical  operations  on  this  coast,  and 
instead  induce  them  to  lend  their  assistance  under  the  direction  of  the 
keeper,  whose  superior  experience  Knd  judgment  will  then  be  recognized. 

The  proposed  additional  stations,  with  an  increase  of  two  surfmen  to 
each,  will,  in  n)y  opinion,  amply  provide  for  the  needs  of  the  coast,  and 
make  the  service  there  as  efficient  in  its  operations  as  in  the  older  dis- 
tricts on  Long  Island  and  New  Jersey,  by  reducing  the  length  of  the 
patrols,  enabling  earlier  discovery  of  wrecks,  prompter  arrival  of  boats 
and  apparatus  at  the  same,  and  the  early  assemblage  of  the  crews  of 
adjacent  stations  when  signaled  for  aid.  The  two  additional  men  will 
miaterially  relieve  the  labors  of  the  patrol,  besides  affording  an  extra  mau 
to  care  for  the  station  while  the  crew  is  engaged  at  a  wreck,  and  another 
to  remain  on  the  beach  to  aid  the  boat  in  landing,  and  for  other  useful 
duties. 

As  upon  other  portions  of  the  coast  of  the  United  States,  it  is  difficult  to 
obtain  competent  men  for  keepers  at  the  present  rates  of  compensation. 
It  should  be  sufficiently  increased  to  secure  the  best  men  for  these  posi- 
tions, and  they  should  be  required  to  reside  at  the  stations  the  year  round. 

I  examined  the  fragments  of  the  wreck  which  littered  the  beach  for 
two  miles  above  the  spot  where  the  steam-chimneys  of  the  boilers  alone 
indicate  the  place  the  vessel  struck.  The  fragments  are  unusually  small 
and  her  rottenness  so  apparent  that  there  was  but  one  opinion  as  to 
her  unseaworthiness  among  the  many  persons  I  met  on  the  ground. 
I  submit  herewith  two  pieces  of  decayed  wood  from  different  parts  of 
the  vessel's  frame,  fair  samples  of  a  large  portion  of  the  timbers. 

I  submit  herewith  the  sworn  statements  of  the  keeper  and  crew  of 
station  No.  4,  together  with  the  affidavits  of  John  J.  Dunton,  N.  E.  K. 
Jones,  S.  C.  Brock,  and  James  E.  Capps,  who  reside  in  the  immediate 
vicinity  of  the  wreck  ;  also  the  sworn  statements  of  N.  G.  Burris,  keep- 
er of  Currituck  light-house,  and  of  William  Davis,  Signal-Service  ob- 
server, then  at  station  4.  These  were  the  only  prominent  persons  who 
appeared  to  be  familiar  with  the  circumstances  attending  the  discovery 
of  the  wreck  and  the  subsequent  events. 

I  also  submit  a  brief  documentary  history  of  the  Metropolis,  formerly 
the  Stars  and  Stripes. 

Very  respectfully,  your  obedient  servant, 

J.  H.  MERRYiMAN, 
Captain  United  States  Revenue  Marine,  Inspector. 

Hon.  John  Sherman, 

Secretary  of  the  Treasury, 


John  G.  Chappell. 

Keeper  of  station  No.  4,  Jones  Hill,  North  Carolina;  aged  42  ^ve  irs  ? 
home  15  miles  from  station.  Have  belonged  to  service  since  Ddcember, 
1875,  and  keeper  since  March,  1876;  succeeded  Captain  Gale.  Occu- 
pation, fishing  and  farming;  former  in  fall,  winter,  and  spring,  mostly 
in  the  sound,  sometimes  off  shore.  Was  at  station  on  Thursday,  31st 
January. 

First  heard  of  wreck  of  the  Metropolis  about  10  a.  m.  that  day,  from 
Swepson  C.  Brock,  who  met  the  patrol,  John  Rogers,  and  came  with  him 
to  station.    Brock  was  mounted.    He  said  there  was  a  wreck  ashore 
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opposite  his  house,  that  she  was  goiug  to  pieces  as  fast  as  she  could ; 
that  men  were  washiug  off  and  coming  ashore ;  said  no  assistance  could 
be  rendered  except  to  drag  the  people  ont  of  the  water ;  also  to  hurry 
there.  Went  to  work  loading  the  hand-cart  with  mortar,  three  shot,  whip- 
line  (large one),  breeches-buoy, large  tackle, heavingstick  with  line, flask 
of  powder,  quick-matches,  match-rope,  and  the' new  shot-line,  braided 
large,  and  ^'Merriman  dress";  occupied  about  ten  minutes;  took  medi- 
cine-chest, and  started  with  Brock,  the  hand-cart  following,  haaled  by 
six  men  ;  the  distance  to  wreck  about  four  miles  and  a  half. 

With  Brock  reached  wreck  about  11.30.  Handcart  arrived  about  12 
or  12.30.  Did  not  notice  the  hour ;  do  not  carry  a  time-piece.  Before 
reaching  wreck  saw  four  or  five  bodies  on  the  beach,  one  a  female,  Mrs. 
Harris;  did  not  see  the  wreck  until  witbin  half  a  mile  of  it;  weather  was 
thick  ;  tide  about  half  ebb.  The  sea  had  been  over  the  flat  near  the 
station  that  morning.  Thought  it  was  a  total  wreck  after  seeing  the 
bodies.  The  wreck  was  heading  on  shore,  foremast  standing,  main  and 
mizzen  gone ;  stern  and  part  of  port  side  gone ;  wreck  careened  to  port; 
people  in  starboard  side;  some  in  fore-rigging.  She  was  about  a  han- 
dred  yards  from  the  beach. 

When  hand-cart  arrived  prepared  to  throw  a  line.  Placed  and  loaded 
the  mortar.  Thomas  Evington,  a  by-stauder,  assistant  light-keei)erf 
offered  to  assist,  and  in  attempting  to  arrange  the  line-box,  moved  the 
frame,  and  when  it  was  put* back  in  the  box  the  line  somehow  was  fouled. 
I  arranged  it  afterward. 

The  first  shot  carried  the  line  too  high  and  the.  wind  (i.  e.)  blew  it 
clear  over  the  wreck ;  otherwise  the  line  would  have  fallen  on  the  wreck. 
Hauled  fn  the  shot-line  assisted  by  the  three  light-keepers ;  faked  it 
while  the  mortar  was  loaded  again.  Depressed  the  gun  (mortar)  and 
the  second  shot  lodged  the  line  on  the  port  yard-arm— lore-topsail  yard. 
The  people  soon  got  the  line;  the  whip-line  wa^  bent  to  the  shot-line, 
and  the  people  began  hauling ;  the  current  was  strong  to  the  northward. 
The  shot-line  was  hauled  on  board  across  the  fore  stay,  which  was  of 
wire ;  those  bauling  stood  on  the  starboard  side,  and  the  bight  of  the 
line  trending  to  the  northward  the  strain  was  great.  The  block  of  the 
whip  got  about  half  way  to  the  wreck  when  the  shot-line  parted,  having 
been  chafed  in  two  by  bauling  across  the  fore-stay,  the  nip  being  very 
short;  hauled  the  whip  ashore.  The  shot-line  tbat  came  back  with  the 
whip  was  158  yards  long  (measured  since) ;  a  great  deal  of  the  shot-line 
had  been  hauled  on  board  before  they  could  get  a  steady  pull  on  it. 

Faked  the  shot-line  as  quickly  as  possible,  and  fired  again,  bat  the 
shot-line  parted  at  the  shot.  Another  shot  was  fired,  line  parting  as 
before.  Had  hauled  one  ball  in — the  first  one  fired.  Had  expended  all 
the  powder  in  the  flask.  Sent  to  the  station  for  another  line,  three  shot,, 
and  the  powder-tank.  Tried,  in  vain,  to  get  horses.  The  men  got  one 
and  a  cart  near  the  station.  Wben  tbe3'  arrived  at  the  wreck,  with  the 
lines,  &c.,  it  was  too  late. 

Then  put  on  the  rubber  suit  and  made  two  attempts  to  reach  the 
wreck;  but  could  not  get  beyond  the  breakers.  Have  practiced  in  it  be- 
fore. The  sea  was  very  rough  ;  could  not  get  through  it  in  the  Merri- 
man  dress.  The  wreck  was  breaking  up  all  the  while,  and  after  the 
failure  to  reach  them  in  the  Merriman  suit,  the  people  began  to  jump 
overboard.  As  they  came  in  with  the  breakers  the  station-men  and 
several  persons  went  in  after  them  and  brought  them  asbore.  Don*t 
know  how  many  were  thus  saved;  perhaps  a  hundred. 

Every  one  who  came  inside  the  breakers  was  saved,  except  a  few  who 
died  from  exhaustion  alter  getting  them  ashore.    The  station-men, 
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and  some  others,  went  into  the  snrf  after  the  people,  and  briagiug  them 
out  ihey  were  taken  by  the  by-stAnders  to  the  fires,  of  which  several  had 
been  built  and  were  kept  burning  on  the  beach. 

Saw  Captain  Ankers  coming  in,  with  a  rubber  suit  (Merriman's);  ap- 
peared helpless.  Went  in  with  Mr.  Brock,  up  to  the  waist,  to  assist 
the  captain,  and  brought  him  ashore.  His  rubber  suit  was  full  of  water. 
Could  not  have  reached  the  shore  without  assistance.  Five  of  the  sta- 
tion-men, including  keeper,  were  badly  bruised  with  wreckage  striking 
them  while  in  the  surf.  Were  about  three  hours  thus  rescuing  the  peo- 
ple ;  every  one  got  thoroughly  wet.  The  weather  was  not  very  cold. 
All  might  have  l^en  saved  if  the  station  had  known  of  the  wreck  earlier; 
or  if  a  team  had  been  at  hand,  could  have  saved  all  who  were  on  the 
wreck  when  it  was  first  reached. 

William  Perry  had  the  south  patrol  that  morning;  left  the  station  at 
12  midnight,  and  returned  about  7  a.  m.  The  beat  can  be  covered  in 
live  hours,  at  a  steady  pace.  In  bad  weather,  against  a  gale  up  or  down 
the  beat,  it  will  take  longer,  and  high  water  makes  harder  walking. 
The  patrol  is  ordered  to  remain  out  from  midnight  to  sanrise.  The 
beat  is  six  miles  south,  about  eight  miles  north.  If  the  boat  had  been 
there  when  the  wreck  was  first  reached,  it  could  have  gone  off  safely  to 
the  ship.    An  hour  later  it  could  not,  as  the  sea  graw  higher. 

JOHN  G.  CHAPPELL. 

Sworn  and  subscribed  to  before  me  this  4th  day  of  February,  1878. 

J.  H.  MERRYMAN, 
Captain  United  States  Revenue  Marine^  Inspector. 

William  Perry. 

Surfman ;  fisherman  (blue-fish).  Age  24.  Reside  at  Kittyhawk 
Banks.  Have  served  since  5th  March,  1870.  Was  on  south  patrol  on 
the  morning  of  31st  January.  Went  to  the  end  of  the  beat.  Was  there 
about  3  a.  ni.  or  3.30  a.  m.  Weather  thick  and  rainy.  The  water  was 
ranning  over  the  beach,  and  it  was  bad  traveling;  had  to  rest  occa- 
sionally. Saw  no  vessels  nor  lights.  Did  not  paeet  patrol  from  station 
5^  Have  met  him  ;  met  him  the  night  before.  Returned  to  station  at 
7  a.  m.  It  was  still  thick  and  rainy.  Afterward,  assisted  the  men  with 
the  hand-cart,  and  ran  into  the  sea  after  the  people  several  times.  Have 
heard  Keeper  ChappelPs  statement  read,  and  believe  it  to  be  true  as  far 
as  I  know.    Was  not  there  when  the  keeper  helped  the  captain  ashore. 

WILLIAM  PERRY. 

Sworn  and  subscribed  to  before  me  this  4th  day  of  February,  1878. 

J.  H.  MERRYMAN, 
Captain  T'nited  States  Revenue  Marine, 

PlGGOTT  GiLLlKlN. 

Surfman  ;  seaman  for  thirty  years,  from  cook  to  master.  Fifty  years 
of  age.  H^ve  been  at  station  since  December  last.  Was  on  patrol  first 
part  of  night  January  30,  north ;  came  in  at  12.  Assisted  in  hauling 
hand  cart  to  wreck  of  Metropolis.  Left  station  about  10  o'clock.  Haul- 
ing was  bad  ;  sand  wa^  wet  and  heavy;  could  not  have  hauled  it  with 
six  men.  A  Mr.  Dunton  overtook  us  about  one  and  a  half  miles  from 
station,  in  horse  cart;  got  him  to  help.  All  were  much  exhausted. 
Don't  know  what  time  the  wreck  was  reached.  The  mortar  was  fired  as 
described  by  the  keeper.  The  line  was  cut  by  the  fore-stay  ;  could  not 
see  how  many  were  hauling  on  it.  Saw  a  man  get  the  line  from  the' 
port  fore-topsail  yard-arm.    He  was  no  seaman,  for  he  went  out  and 


10  LOSS    OF   THE   STEAMER   METROPOLIS. 

laid  iu  astride  the  yard.  The  line  was  not  dipped  ander  the  stays ;  was 
hauled  across  the  port  side  of  the  sfay  by  men  standing  on  starboard 
side  of  harricane-deck ;  a  very  strong  current  ranning  north  two  and  a 
half  miles  per  hour.  The  tally-board  went  off  with  the  whip-line.  The 
line  was  badly  managed  by  those  on  board  the  wreck.  Saw  the  captain 
comiog  on  shore  in  the  Merriman  dress,  sometimes  head  up,  then  feet 
up;  on  his  face,  and  sometimes  on  his  back.  Saw  keeper  go  in  to  help 
him ;  followed  the  keeper,  also  Mr.  Brock.  Keeper  canght  him  first, 
then  I  got  his  right  hand,  and  Mr.  Brock  got  hold  of  his  right  shoalder. 
The  captain  appeared  to  be  perfectly  exhausted.  Kept  no  accoant  of 
the  people  we  helped  ;  had  no  time ;  all  worked  as  hard  at  it  as  possi- 
ble. Had  been  there  in  time  could  have  saved  every  soul.  As  it  was, 
the  statioD-men  and  citizens  saved  nearly  all  who  came  inside  the  break- 
ers after  they  got  there,  or  until  it  was  all  over. 

PIGGOTT  GILLIKIN. 

Sworn  and  subscribed  to  before  me  this  4th  day  of  February,  1878. 

J.  H.  MERE YM AN, 
Captain  United  States  Revenue  Marinej  Injector, 

The  undersigned,  surfman  of  station  No.  4,  sixth  district,  have  heard 
the  foregoing  read,  and  hereby  testify  to  its  truth  to  the  best  of  onr 
knowledge  and  belief. 

JOHN  +  ROGERS. 

mark, 
bis 

JAMES  +  S.  ROGERS. 

mftrk 

SAMUEL  A.  GILLEtT. 
NAT.  GRAY. 

Sworn  and  subscribed  to  before  me  this  4th  day  of  February,  1878. 

J.  H.  MERRYMAN, 
Captain  United  States  Revemie  Marine^  Injector, 

William  Davis. 

Received  news  of  the  wrecked  Metropolis  by  messenger  on  horseback^ 
at  7.15  p.  m.,  on  Thursday,  3Ist  of  January,  1878.  1  took  instrument, 
paper,  signal-flag,  and  necessary  tools  for  opening  telegraph-station  as 
soon  as  possible  upon  arriving  at  scene  of  wreck.  I  started  at  7.30. 
and  traveled  on  horseback  15  miles,  leaving  my  horse  aud  going  on 
foot  remaiuder  of  trip,  which  was  4  miles.  The  reason  I  went  on  foot 
was  that  the  horse  was  very  tired,  and  I  not  being  used  to  horse- 
back riding,  thought  1  could  travel  faster  on  foot.  Arrived  at  scene  of 
wreck  at  3.20  a.  m.  on  Friday  morning,  cutting  the  wire  and  opening 
communication  at  7.30.  Upon  arriving  at  scene  found  two  life  saving 
men  taking  care  of  the  living,  aud  doing  all  that  was  in  their  power  to 
keep  up  a  fire,  and  keep  those  comfortable  that  were  living,  by  medical 
aid,  &c.  At  daylight  I  went  up  the  beach  and  witnessed  the  scene, 
and  as  near  as  1  can  find  out  the  life-saving  men  did  all  that  human 
beings  could  do  iu  their  operations  in  trying  to  save  life,  and  to  care  for 
the  living,  and  burying  the  dead. 

The  life-saving  men  run  great  risks  of  their  lives,  in  trying  to  haul 
those  out  of  the  surf,  by  fragments  of  the  wrecked  steamer  striking 
them  with  great  force  by  the  rough  sea.  I  was  informed  by  the  citizens 
that  were  at  the  wreck  that  they  said  the  life  saving  men  had  worked 
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faithfully  in  rescuing  those  who  were  struggling  in  the  water,  and  car--" 
ing  for  those  who  were  safe  on  land,  and  burying  the  dead.  I  was  also 
informed  by  the  life-saving  men  that  the  citizens  had  all  worked  faith- 
fully in  saving  the  lives  and  carrying  them  to  their  dweling-houses  and 
furnishing  clothing  for  the  naked.  In  closing  I  will  say  that  the  Life- 
Saving  Service  deserves  much  honor  and  praise  in  being  so  brave  in 
running  the  risk  of  their  own  lives  to  save  the  lives  of  thosa  who  were 
about  to  perish.  I  will  say  that  there  were  only  two  men  who  spoke 
against  the  Life-Saving  Service;  one  was  the  captain,  and  one  who  had 
charge  of  the  passengers,  and  I  think  the  latter  said  more  than  he 
ought  to  have  said;  in  fact  both  spoke  very  hard  of  the  service,  not 
knowing  what  the  duty  of  the  service  were  required  to  do. 

WILLIAM  DAYIS. 

Sworn  and  subscribed  to  before  me  this  4th  day  of  Februarv,  1878. 

J.  H.^  MEKRYMAN, 

Inspector, 

K.  E.  K.  Jones,  of  Currituck  Beach,  North  Caroliuia,  being  duly  sworuy 
deposes  and  says : 

After  a  blow,  I  generally  make  it  a  custom  to  go  out  on  the  beach  to 
see  if  any  vessel  or  stranded  property  has  come  ashore.  I,  in  company 
with  James  B.  Capps,  went  out  on  the  beach  Thursday  morning  between 
8  and  9  o'clock.  While  on  our  way  we  saw  the  mast  of  a  vessel.  Capps 
said,  "  Mr.  Jones,  yonder  is  a  vessel  ashore."  I  noticed  it,  and  we 
hurried  down  as  fast  as  we  could.  It  was  quite  foggy,  and  at  times 
the  vessel  was  obscured  by  the  mist,  which  caused  us  several  different 
times  to  think  she  had  gone  to  pieces.  When  we  got  near  the  vessel, 
we  couldn't  distinguish  whether  there  was  any  one  aboard  or  not. 
When  we  arrived  abreast  of  her,  we  discovered  men,  and  they  cheered 
us.  Knowing  I  had  no  team  to  go  to  the  station,  I  hardly  knew  what 
to  do.  I  told  Capps  to  go  up  to  Mr.  Brock's  (the  nearest  neighbor)  and 
get  his  horse  and  go  to  station  four  and  notify  them  of  the  wreck. 
Capps  started  off  on  a  run,  and  soon  after  he  left  I  discovered  that  a 
man  had  jumped  overboard,  and  in  watching  for  him  saw  several  others 
in  the  water.  I  also  saw  one  or  two  men  further  up  the  beach  to  the 
northward  among  the  debris,  whom  I  afterward  found  to  be  some  who 
had  got  ashore  in  one  of  the  ship's  boats.  The  vessel  was  lying  with  head 
west-southwest,  and  about  150  yards  from  the  beach.  She  careened  a 
little  to  the  southward,  and  there  was  a  heavy  surf  on.  She  had  one  of 
her  square  sails  set,  one  mast  standing,  smokestack  gone. 

I  ran  down  to  the  surf,  aud  as  a  man  came  in,  I  pulled  him  out,  and 
placed  him  out  of  reach  of  the  water.  I  then  pulled  out  another.  All  had 
on  life-preservers.  After  I  had  pulled  out  about  six  or  eight,  Mr.  JBrock 
came  down  on  his  horse  on  his  way  to  the  station  for  help.  I  ran  up 
and  asked  him  if  he  had  an}'  matches,  tis  the  men  were  nearly  frozen, 
and  I  wanted  to  build  them  a  fire.  He  had  none  and  went  off  on  a  run 
toward  the  station  with  his  horse.  I  continued  pulling  men  out  as  fast 
as  I  could.  It  was  with  difficulty  that  I  could  free  myself  from  one  of 
the  men  I  pulled  out;  he  held  on  to  me  after  I  got  him  out  of  the  water, 
but  I  had  to  leave  him  and  attend  to  others.  A  little  further  up  the 
beach  saw  a  man  on  his  knees  by  a  telegraph-pole.  One  of  the  survivors 
and  myself  raised  him  up,  he  having  been  bruised  by  the  drift-stuff,  as 
we  afterward  learned.  A  number  of  the  survivors  asked  me  to  take  him 
to  my  house,  which  I  did,  several  others  accompanying  me. 

While  on  my  way  home,  Mr.  Brock  overtook  me,  as  he  returned  from 
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the  Station,  and  said  Captaiii  Chappell  and  crew  were  couiiog  ligbt 
down  with  tbe  apparatus.  I  came  home  with  the  men,  and  left  them  in 
care  of  my  wife,  and  returned  to  the  beach  to  look  out  for  others.  When 
I  returned  the  life-saving  crew  were  there,  together  with  the  keepers  of 
Cnrrituck  lighthouse;  also  John  Danton,  Bill  Jones,  Mr.  Brock,  and 
others.  The  life-saving  crew  were  getting  things  in  readiness  for  action. 
The  mortar  was  fired,  and  at  first  shot  the  ball  was  thrown  over  the  end 
of  one  of  the  spars  (don't  know  the  name  of  it).  The  crew  of  the  ves- 
sel cheered  and  we  returned  it.  Soon  we  saw  one  of  the  crew  of  the 
vessel  going  out  on  the  spar  after  the  line.  He  seemed  to  have  great 
difficulty  in  getting  it  and  getting  back  to  the  mast.  The  ship^s  crew 
then  pulled  on  the  line.  Some  on  the  beach  said  we  ought  to  go  up  tbe 
beach  with  one  part  of  the  whip,  and  others  said  we  ought  to  go  down 
with  it,  as  the  current  was  running  strong  to  the  northward.  We 
walked  down  the  beach  to  the  southward  against  the  current  for  some 
distance.  There  seemed  to  be  a  great  deal  of  strain  on  the  rope  (whip). 
The  people  on  board  succeeded  in  raising  the  block  clear  of  the  water, 
when  the  shot-line  parted,  and  that  end  of  the  whip  went  adrift. 

We  hauled  it  ashore  as  quick  a«  we  could,  while  the  life-saving 
crew  got  ready  for  another  shot.  The  mortar  was  fired  again,  and  the 
line  parted  near  the  ball  w  ithout  taking  out  any  of  the  line.  They  then 
got  ready  for  another  shot,  but  found  they  had  no  powder.  Mr.  Brock 
furnished  some,  and,  I  think,  they  fired  again,  but  can't  remember  what 
the  result  was. 

Some  one  asked  whether  the  vessel's  life-boat  (which  had  come  ashore 
in  the  morning)  couldn't  be  used  to  tai^e  the  people  off.  Some  said 
it  was  too  jough  to  make  the  attempt.  The  crew  of  the  vessel  then 
seemed  to  get  impatient  and  began  to  jump  over  again.  By  this  time- 
twelve  or  one  o'clock — a  crowd  began  to  accumulate  on  the  beach,  some 
coming  from  the  mainland.  Some  one  asked  in  my  presence  why  the 
life-saving  crew  didn't  go  after  what  they  wanted  to  render  further  as- 
sistance with  the  apparatus.  I  suppose  they  meant  the  sarf-boat 
Then  the  life-saving  crew,  with  the  rest  of  us,  dropped  the  apparatus 
and  went  to  work  to  save  the  people  as  they  washed  np.  I  think  we 
saved  in  all  at  least  one  hundred. 

The  tide  then  began  to  make  and  the  vessel  began  to  break  op  pretty 
fast,  and  about  an  hour  before  sunset  the  mast  fell  and  the  sail  with  it. 
Directly  after  this  I  saw  fifty  or  sixty  men  clustered  together  on  the 
northward  gunwale.  Just  after  the  mast  fell  I  looked  toward  the  wreck 
and  found  the  vessel  was  entirely  gone  and  the  people  with  it.  I  re- 
mained, with  others,  on  the  beach  until  all  that  could  be  saved  were 
saved.  The  greater  number  saved  had  on  cork  jackets,  as  had  also 
those  who  perished. 

It  was  found  that  quite  a  number  of  the  bodies  were  badly  brnised^ 
caused  probably  by  coming  in  contact  with  pieces  of  wreck.  The  ves- 
sel was  evidently  an  old  one,  a&r shown  by  the  small  and  rotten  pieces 
that  came  ashore. 

There  being  no  more  lives  to  save,  I  went  on  up  the  beach  to  look  oat 
for  wrecked  stuff,  the  fragments  of  which  were  strewn  np  the  beach  as 
far  as  Whale's  Head,  about  two  miles.  I  returned  home,  arriving  about 
dark.  Found  the  gentleman,  Captain  Harrison,  whom  I  had  left  at  my 
honse  that  morning,  much  better.  He  made  some  inquiries  in  regard 
to  his  wife,  whom  he  supposed  was  drowned*  I  told  him  there  was  one 
lady  saved  and  two  missing.  He  asked  me  to  describe  them,  and  I  did 
so.  He  said  the  drowned  one  was  his  wife,  and  requested  me  to  go 
down  with  him  after  supper  to  the  body,  which  I  did.    It  proved  to  he 
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his  wife.  He  returned  home  with  me  and  remained  all  night.  While 
we  were  on  the  beach  he  noticed  one  of  his  trunks — also  those  of  Mrs. 
Myers — ^had  been  broken  open.  Oaptaiu  Harrison  told  me  that  his 
trunks  had  been  broken  open  by  some  of  the  ship's  company,  as  he  had 
seen  one  of  them  wearing  a  suit  of  his  own  clothes. 
This  is  all  I  know  of  the  wreck  of  the  steamer  Metropolis. 

N.  E.  K.  JONES. 

Personally  appeared  before  me  and  testified  to  the  aforegoing  this  4th 
of  February,  1878. 

WALTER  WALTON, 
Assistant  Inspector  and  Acting  Superintendent. 

IS,  C.  Brock,  of  Hobbs  Woods,  and  residing  on  the  sound  shore, 
Currituck  Beach,  North  Carolina,  being  duly  sworn,  deposes  and  says : 

At  about  eight  o'clock  on  the  morning  of  January  31,  I  was  on 
the  marsh  near  my  house  and  heard  at  short  intervals  peculiar  cries, 
like  the  sound  of  many  human  voices,  and  stopped  to  listen.  The  wind 
was  from  the  eastward,  thick  weather,  and  the  sounds  seemed  to  pro- 
ceed from  the  direction  of  the  ocean.  Just  at  this  time  1  was  called  by 
James  E.  Capps,  a  boy  who  was  iu  one  of  the  upper  windows  of  my 
house.  I  went  with  all  speed  to  the  house.  I  found  my  horse  ready  to 
be  saddled.  The  boy  said  he  had  been  to  the  beach  and  that  there  was 
a  steamer  ashore  just  abreast  of  my  house,  and  that  he  thought  there 
were  women  aboard.  I  mounted  my  horse  and  galloped  to  the  beach 
abreast  the  wreck,  waved  my  hat  to  the  people  on  board  to  let  them 
know  assistance  would  be  rendered,  and  galloped  up  the  beaeh  to  give 
information  to  station  No.  4. 

1  noticed  that  the  steamer  was  lying  about  100  yards  from  the  shore, 
(it  being  then  low  water)  and  heading  about  west-southwest.  She  was 
square-rigged  forward,  fore-and-aft  rigged  aft,  and  her  mainmast  had 
fallen,  also  her  smoke-stack.  There  were  many  people  on  board,  a 
great  number  of  them  with  cork  jackets  on.  They  were  crying  and 
screaming  for  help.  The  sea  was  very  heavy ;  about  as  heavy  as  we 
usually  have  it  here,  and  was  breaking  over  the  vessel,  which  had 
careened  over  slightly  toward  the  sea  to  the  southeast. 

On  my  way  to  station  4,  about  one-half  mile  to  northward  of  wreck  I 
noticed  a  metallic  boat  on  the  beach  all  burst  to  pieces.  1  supposed  it 
was  one  of  the  steamer's  boats.  1  had  got  within  about  one-quarter  of 
a  mile  from  the  station  when  I  met  one  of  the  patrol  of  station  4  com- 
ing south,  I  asked  him  how  far  it  was  to  the  station.  He  said  about 
a  quarter  of  a  mile.  I  told  him  there  was  a  vessel  ashore  just  abreast 
my  house  and  rode  on  toward  the  station,  the  man  following.  I  arrived 
at  station  about  half  past  eight,  as  near  as  1  can  judge ;  did  not  see 
Keeper  Ohappell,  but  told  his  crew  there  was  a  vessel  ashore  just 
abreast  my  house,  and  they  immediately  commenced  preparations. 

Just  then  Captain  Chappeil  came  up  from  the  beach,  and  I  reiterated 
my  information.  He  told  the  boys  to  get  ready  as  soon  as  possible. 
He  asked  me  if  I  thought  he  could  get  his  boat  down  there  in  time.  1 
told  him  I  did  not,  the  distance  being  great  and  the  vessel  fast  breaking 
up.  He  then  put  the  mortar  apparatus  in  the  hand-cart,  and  taking  the 
medicine-chest,  he  and  I  started  for  the  wreck,  leaving  the  crew  to  fol- 
low with  apparatus. 

I  soon  after  relieved  the  keeper  of  the  medicine-chest  and  took  it  on 
my  horse  until  within  a  mile  of  the  wreck,  when  the  keeper  took  the 
chest  and  told  me  to  ride  on  quickly  and  see  if  I  could  relieve  or  assist 
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those  comiDg  off  the  wreck.  I  went  od  with  all  speed,  and  od  my  ar- 
rival found  about  twenty  people  ashore  alive,  and  sent  a  number  to  my 
house  to  be  cared  for ;  part  went  to  !N.  E.  E.  Jones's.  They  all  had  on 
cork  jackets  when  they  came  ashore.  Saw  no  persons  washing  ashore 
at  this  time.  I  took  off  my  hat  and  waved  to  those  on  board  to  let 
them  know  that  assistance  was  coming  from  station  4.  I  then  went  to 
my  house,  as  my  wife  was  sick,  where  I  found  a  number  of  the  surviv- 
ors. Others  had  been  there,  and  having  warmed  themselves,  had  gooe 
back  to  the  beach  to  render  assistance. 

I  immediately  went  back  to  the  beach  ready  to  lend  a  hand,  and  com- 
menced making  fires,  as  it  was  chilly,  and  numbers  were  only  partially 
dressed.  About  half  past  twelve  o'clock  the  life-saving  crew  arrived 
with  the  mortar  apparatus.  By  this  time  the  wind  had  shifted  to  south- 
west, and  the  mortar  apparatus  was  put  in  position  ready  for  firing.  The 
mortar  was  aimed  to  windward,  as  I  supposed,  to  allow  for  drift.  The 
first  shot  went  over  and  to  windward  of  the  foremast,  but  the  bight  of 
line  drifted  to  leeward,  and  the  mainmast  being  gone  there  was  nothing 
to  fetch  up  the  bight  of  the  line  and  it  pass^  over  the  stern  of  the 
vessel  and  overboard. 

The  line  was  then  hauled  in  with  shot  attached  by  the  life-saving 
crew,  the  mortar  reloaded  and  fired  again.  The  second  shot  was  fired 
with  apparent  success,  passing  over  the  port  fore-topsail  yard-arm,  the 
topsail  being  set  and  the  jib  stay.  Saw  a  man  go  aloft  to  get  the  line, 
whom  I  afterward  learned  was  the  second  mate;  passed  the  line  down 
to  the  crew  on  deck,  who  began  pulling  on  it.  They  had  got  the  tail- 
block,  with  tally-board  attached,  within  about  150  feet  of  the  side  of 
the  vessel  when  the  line  parted,  there  being  a  heavy  current  setting 
to  the  northward,  and  bringing,  according  to  my  judgment,  a  heavy 
strain  upon  the  whip.  The  shot-line,  minus  the  ball,  was  hauled  in  a 
second  time  by  the  crew  of  station  4,  together  with  the  whip  and  tail- 
block. 

Everything  was  got  ready  for  a  third  shot  when  the  keeper  found  he 
was  out  of  powder.  I  immediately  sent  to  my  house  for  powder.  The 
mortar  was  then  loaded  for  a  third  time  and  fired,  when  the  line  parted 
at  once  near  the  ball.  The  mortar  was  loaded  with  third  and  last  ball, 
fired,  and  cut  the  line  at  the  ball  as  before  without  taking  any  of  the 
line. 

.  Just  at  this  moment  the  first  officer  of  the  stranded  vessel  came  up 
and  asked  the  crowd  if  there  was  any  possible  way  of  getting  infor- 
mation to  the  adjacent  station  south:  also  to  a  telegraph-operator. 
Nothing  was  said  for  awhile.  I  noticed  this  and  said,  <^  Yes,  there  is  a 
way,  that  I  had  a  horse  and  man  whom  I  would  sena  on  horseback  to 
Mr.  Poyner,  who  would  forward  the  telegram  if  he  could;  if  not,  I  would 
see  that  the  message  was  sent  on.  I  sent  the  officer's  telegram  to  Mr. 
Poyner,  who  sent  word  back  that  he  would  send  the  telegram  on  at 
once.  This  was  about  three  in  the  afternoon.  There  was  no  one  wash- 
ing ashore  at  this  time ;  they  seemed  to  be  waiting  or  holding  on,  evi- 
dently expecting  assistance.  So  far  as  I  know  there  was  no  attempt 
made  by  the  people  on  board  to  send  a  line  ashore  by  a  cask  or  spar, 
but  they  hallooed  and  made  motion  to  the  effect  that  we  were  to  look  oat 
for  a  line,  and  I  learned  afterward  from  one  of  tlie  survivors  that  a  man 
did  jump  overboard  with  a  line  in  his  teeth,  intending  to  swim  ashore 
with  it,  but  they  did  not  pay  out  the  line  iast  enough  to  him,  and  he 
was  compelled  to  relinquish  his  hold,  and  he  swam  ashore  without  it. 

Keeper  Chappell  asked  me  if  I  could  send  a  man  back  to  the  station 
for  more  balls.    I  told  him  I  could  not  as  my  horse  had  gone  south  with 
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a  telegram.  Cbappell  then  said  he  didn't  know  what  he  should  do. 
So  far  as  I  know  there  was  no  horse  to  be  had  in  the  vicinity.  No  im- 
mediate assistance  being  rendered  the  people  began  to  jump  overboard 
on  doors  and  other  fragments  of  joiner- work  from  the  vessel.  Then  the 
station  crew  assisted  by  N.  E.  K.  Jones,  Jamed  E.  Capps,  and  myself 
waded  into  the  surf  and  rescued  the  drowning  men.  My  dog  (a  large 
Newfoundland)  also  went  in  and  dragged  one  man  out. 

Shortly  afterward  a  number  of  citizens  arrived  from  the  mainland 
and  elsewhere,  among  whom  were  Thomas  J.  Poyner,  Captain  Everton, 
wreck-commissioner,  John  Saunders,  Alonzo  Williams,  Buchanan 
Williams,  Thomas  Litchfield,  Sanford  Duuton,  John  Dunton,  and  others. 
All  united  with  us  in  saving  life.  Nearly  if  not  quite  all  of  those  saved 
had  on  cork  jackets.  There  was  a  strong  current  running  to  the  north- 
ward carrying  everything  in  that  direction.  There  was  one  man  swim- 
ming ashore  who  had  on  a  cork  jacket.  He  doubtless  would  have  been 
saved,  but  a  heavy  sea  breaking  threw  a  lot  of  drift-stuff  over  him  and 
he  drowned.  The  beach  was  strewn  with  fragments  of  the  wreck  for  a 
distance  of  at  least  two  miles.  About  this  time  the  captain  of  the 
stranded  vessel  came  in  toward  the  shore.  Keeper  Ghappell  and  myself 
seized  hold  of  him  and  brought  him  ashore.  He  had  on  a  rubber  suit 
(Merriman's.) 

Shortly  after  this  (just  before  sunset)  the  foremast  fell,  covering  a 
number  of  people  under  the  sail  and  killing  and  crippling  a  great  many 
and  knocking  them  overboard.  A  few  minutes  after  this  the  vessel 
broke  up  and  disappeared  almost  entirely.  There  was  a  great  struggle 
now  to  save  life,  as  everybody  who  had  remained  on  the  vessel  up  to 
this  time  was  overboard.  We  all  pitched  in  and  did  our  best.  Don't 
know  how  many  were  saved  in  all,  but  think  at  least  one  hundred.  At 
about  sunset  I  left  the  beach ;  I  was  lame,  having  been  struck  by  a 
drifting  door  while  endeavoring  to  save  life.  I  took  the  captain  of  the 
steamer  to  my  house,  where  the  purser  and  twelve  others  (survivors) 
were  being  properly  taken  care  of.  About  seven  in  the  evening  a  surf- 
man  from  station  5  came  up  and  asked  me  if  I  could  take  care  of  a 
woman,  one  of  the  survivors.  I  told  him  yes,  if  they  could  get  her  here. 
I  gave  them  my  wife's  cloak.  Mr.  Josephus  Baum's  cart  being  on  the 
beach,  she  was  taken  to  his  house  and  properly  taken  care  of. 

When  I  left  the  beach  saw  a  great  number  of  survivors  round  the 
fires.  There  were  a  great  many  more  people  there  than  I  could  take 
care  of.  I  remained  home  all  night,  and  next  morning  (Friday,  1st) 
went  back  to  the  beach,  saw  a  number  of  the  shipwrecked  people, 
who  said  they  had  had  nothing  to  eat  for  two  days.  I  sent  a  num- 
ber of  them  to  my  house  at  different  times  throughout  the  day  for 
food  and  shelter.  There  was  one  man  lying  down  on  a  bench  by  a  fire 
suffering  very  much,  having  been  injured  internally  by  the  wreck.  I 
told  Keeper  Ghappell  of  this,  and  he  took  his  medicine-chest,  went 
immediately  to  the  man,  gave  him  some  brandy,  and  applied  mustard- 
plasters.  Josephus  Baum  soon  came  in  a  cart,  took  the  man  to  his 
house,  and  properly  cared  for  him.  John  Baker  and  others  contributed 
clothing  for  the  man. 

The  captain  of  the  steamer  directed  me  to  employ  hands  to  gather  up 
the  property  and  take  care  of  it,  and  bury  the  bodies.  We  buried  about 
twenty-three ;  all  those  whose  names  could  be  ascertained  I  wrote  with 
a  iiencil  or  red  chalk  on  the  head-boards ;  and  they  are  so  buried  as  to 
be  quickly  and  easily  identified  by  myself.  Jimmy  Williams,  Joshua 
Beaseley,  Benjamin  S.  Harrison,  and  two  others  (names  I  don't  remem- 
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ber)  assisted  in  barying  the  dead.    I  saw  no  jewelry  or  trinkets  of  any 
kind  on  any  of  the  bodies. 

Joshna  Beaseley  told  me  that  while  they  were  burying  the  bodies  one 
of  the  survivors  came  up  and  said  he  was  searching  for  his  cham;  that 
he  had  $13  or  $15  on  him,  and  he  wanted  to  get  it  and  take  it  to  his 
wife.  He  found  his  chum,  knew  him,  and  found  the  money,  and  took 
it  from  him  in  Beaseley's  presence.  We  got  through  burying  the  bodies 
just  before  night.  It  was  said  there  was  a  great  deal  of  provision 
aboard,  but  I  saw  very  little  of  it.  What  I  did  see  was  a  few  barrels  of 
hard  bread. 

On  Friday  night  I  took  care  of  sixteen  persons,  among  whom  were 
George  A.  Yoke,  Thomas  Cogan,  B.  J.  White,  R.  Clark,  and  A.  W. 
Newton. 

This  is  all  I  know  of  the  wreck  of  the  steamer  Metropolis. 

S.  C.  BROCK. 

Personally  appeared  before  me  and  testified  to  the  foregoing  this  4th 
of  February,  1878. 

WALTER  WALTON, 
Assistant  Inspector  and  Acting  Stiperintendent, 

John  J.  Dujston,  being  duly  swoni,  deposes  and  says : 

I  left  my  house,  "  Light-House  Club,"  Currituck  Beach,  about  nine 
o'clock,  going  down  the  beach  south,  and  about  9.30  a.  m.  meeting  sar- 
vivors  from  the  Metropolis  coming  to  the  house.  Turning  my  horse 
around,  riding  back  as  soon  as  possible,  finding  some  of  the  survivors 
at  my  house  when  I  reached  there,  I  gave  them  all  the  clothes  I  had 
except  one  suit,  and  putting  a  man  on  my  horse  sent  him  to  life-saviog 
station  4  for  assistance;  but  Mr.  Brock  being  ahead  of  roe  my  horse 
turned  back  home.  I  hitched  him  to  the  cart,  and  started  to  the  wreck 
to  render  assistance,  together  with  the  first  mate  of  the  stranded  vessel. 
I  rode  about  one-eighth  mile  down  the  beach,  when  I  overtook  the  life- 
saving  crew,  station  4,  with  their  handcart.  Shot-line,  mortar,  and 
whip-line.  They  were  worn  down,  it  being  a  bad  beach  for  men  to 
travel,  and  asked  me  for  assistance.  I  hitched  onto  the  cart  and  was 
glad  to  do  so.  I  took  them  down  to  the  wreck.  We  arrived  at  the 
wreck  about  twelve  o-elock.  The  mortar  was  immedi$tely  got  into 
operation.  The  first  shot  parted  the  line.  The  second  shot  parted  the 
line.  The  third  shot  went  over  the  fore-topsail-yard,  and  the  line  canght 
on  yard-arm.  Second  mate  got  the  line,  overhauled  it  down  to  the  peo- 
pie  on  deck  on  the  starboard  side.  The  line  was  hauled  across  the  fore- 
stay.  The  whip  got  hflalf  way  to  the  ship  when  it  fouled  with  something 
under  water,  aud  the  shot  line  broke.  The  fourth  shot  was  then  fired 
and  parted  line.  There  was  a  strong  current  running  at  the  time,  and 
too  many  men  pulling  at  the  shot-line.  Two  of  the  life-saving  crew 
started  immediately  for  the  station  for  both  powder  and  balls.  Soon 
after  that  the  people  began  to  jump  overboard  and  leave  the  ship.  We 
all,  citizens  and  life-saving  crew,  x)ulled  the  drowning  men  out  of  the 
surf.  Surfman  Gillett,  station  4,  with  a  line  tied  around  his  body,  and 
myself  hold  of  the  line,  went  in  and  pulled  all  out  we  could.  A  little 
before  sunset  the  foremast  fell,  and  the  ship  broke  up  completely.  By 
dusk  all  that  could  be  saved  were  rescued.  I  think  we  saved  at  least 
one  hundred  and  twenty  five.  I  then  returned  home,  found  my  house 
crowded  with  the  survivors,  about  seventy  in  all,  whoui  I  fed  and  took 
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care  of  to  tbe  best  of  my  ability  and  means.  They  remained  at  my  house 
until  Saturday  noon,  when  they  left  in  the  steamer  Cygnet  for  Norfolk. 
I  would  like  to  state  that  on  Friday  evening,  the  day  after  the  wreck, 
I  was  on  my  way  home,  coming  up  the  beach  I  saw  a  man  (one  of  the 
survivors)  break  open  the  surgeon's  case  of  instruments.  The  first  offi- 
cer rebuked  the  man  for  it.  This  is  all  I  know  in  relation  to  the  wreck 
of  the  steamer  Metropolis. 

JOHN  J.  DUNTON. 

Personally  appeared  before  me  and  testified  to  the  foregoing  this  4th 
day  of  February,  1878. 

WALTER  WALTON, 
Assistant  Inspector  and  Acting  Superintendent. 

Mr.  N.  G.  BuRRis,  keeper  of  Currituck  light-house,  North  Carolina, 
being  duly  sworn,  deposes  and  says : 

About  10  o'clock  in  the  forenoon  of  Thursday,  January  31,  I  was  in- 
formed by  a  messenger  from  the  Light-House  Club  that  there  was  a 
vessel  ashore.  This  was,  1  think,  before  information  was  received  by 
life-saving  station  4.  The  weather  was  foggy.  I  immediately  started 
down  the  beach  and  on  my  way  was  overtaken  by  the  crew  of  life-saving 
station  4,  with  mortar  apparatus.  I  was  accompanied  by  both  the  assist- 
ant light-keepers.  We  had  got  down  some  distance  when  we  saw  the 
body  of  a  man  washed  upon  the  beach.  We  went  along  a  little  fur- 
ther and  we  saw  the  body  of  a  woman  also  on  the  beach.  They  were 
insensible,  but  nevertheless  we  endealvored  to  resuscitate  them,  but 
without  success.  We  went  on  a  little  farther,  and  we  saw  through  the 
mist  the  wreck.  Saw  only  one  mast,  smokestack  gone,  and  the  greater 
portion  of  the  ves  el  broken  up,  and  the  deck  covered  with  people.  In  a 
short  time  the  mortar  apparatus  was  brought  ioto  requisition.  ,  At  the 
first  fire  the  ball  missed  the  wreck.  The  second  sbot,  however,  the  line 
fell  across  the  jibstay,  well  up.  The  crew  of  the  vessel  began  hauling 
on  the  shot  line;  they  had  got  the  block  within  75  yards  of  the  vessel 
when  the  line  parted.  Then  preparations  were  made  for  a  third  shot, 
the  mortar  fired  and  the  line  parted.  They  again  got  the  mortar  ready 
and  the  fourth  shot  fired,  the  line  parted  as  before.  During  the  firing 
I  was  busy  faking  the  line  down  on  the  beach,  and  didn't  know  exactly 
what  was  going  on  on  the  beach.  The  people  on  board  then  saw  there 
was  nothing  being  done  for  their  help,  and  began  jumping  overboard. 
Then  we  all  endeavored  to  save  life  to  the  best  advantage ;  three  men 
I  noticed  particularly  who  by  their  extraordinary  and  prolonged  exer- 
tions in  rescuing  life,  seemed  to  distinguish  themselves.  Their  names 
were  John  J.  Dunton,  and  Surfmen  Gillett  and  Gillikin,  of  life-saving 
station  4.  Mr.  Brock,  William  Jones,  with  many  other  citizens  also, 
were  particularly  noticeable  in  their  eagerness  and  willingness  to  save 
life.  About  four  o'clock  in  the  afternoon,  I  being  completely  worn  out 
and  exhausted,  started  for  home.  When  near  the  light-house  I  turned 
and  looked  back  and  saw  the  mast  had  fallen,  and  no  sign  of  the  vessel 
remained.  I  took  one  of  the  survivors  home  with  me,  and  shortly  after 
my  arrival  a  great  many  more  of  the  survivors  in  an  exhausted  and 
destitute  condition  flocked  to  the  house.  I  furnished  food  and  shelter 
for  sixty-one  persons  that  night,  and  for  about  seventy-six  for  break- 
fast and  dinner;  also  sheltered  them  that  night  and  gave  them  a  break- 
fast the  following  morning  (Saturday).  They  left  at  noon  for  the  steamer 
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to  Norfolk,  Va,    This  is  all  I  know  in  relation  to  the  wreck  of  the 
steamer  Metropolis. 

y.  G.  BDRRIS. 

Personally  appeared  before  me  and  testiQed  to  the  foregoing,  this  4th 
day  of  February,  1878. 

WALTER  WALTON, 
Assistant  Inspector  and  Acting  Superintendent, 

James  E.  Capps,  gunner  and  trapper,  of  Currituck   Beach,  North 
Oaroliiia,  being  duly  swrorn,  deposes  and  says  : 

About  eight  o'clock  in  the  morning  of  Thursday,  January  31,  myself 
and  N.  E.  Jones  were  walking  across  the  beach  toward  the  surf  wbea 
I  looked  in  a  northerly  direction  and  saw  the  mast  of  the  vessel  close 
in.  The  weather  was  foggy.  I  said  to  Jones,  "  Yonder  is  a  vessel-s 
mast,"  and  we  hurried  toward  it  as  quickly  as  possible.  At  first  Mr. 
Jones  said  it  must  be  a  vessel  abandoned,  and  that  some  vessel  had 
taken  the  people  ofif.  As  we  got  closer  we  could  see  people  ou  board 
moving  about ;  they  waved  their  hats  to  us  and  and  hallooed  for  help. 
Mr.  Jones  then  told  me  to  go  and  inform  Mr.  Brock,  so  that  he  could  go 
and  let  the  life-saving  crew  at  station  No.  4  know  it.  I  hurried  over  to 
the  sound  shore  and  told  Mr.  Brock,  who  mounted  his  horse  and  rode  at 
full  speed  north  toward  the  station.  I  ran  back  to  the  beach  to  help  to 
save  the  people  struggling  in  the  water.  The  vessel  was  lying  in  aboat 
a  northeast  and  southwest  direction  and  was  already  much  torn  up;  the 
sea  was  breaking  all  over  her;  one  mast  was  standing  with  sail  set  on 
it,  and  the  smoke-stack  was  gone.  At  this  time  only  a  few  men  (natives) 
were  on' the  beach ;  don't  remember  their  names.  We  saved  the  people 
by  taking  hold  of  hands  and  wading  into  the  surf.  About  nine  o-clock 
Mr.  Brock  returned  from  the  station,  and  afterwards  assisted  in  saving 
life.  At  about  ten  or  eleven  o'clock  in  the  forenoon  the  mortar  appa- 
ratus from  station  4  arrived.  I  was  not  immediately  present  when  the 
mortar  was  first  fired,  being  a  little  way  up  the  beach.  The  first  shot, 
I  think,  did  not  reach  the  vessel,  but  the  second  shot  landed  the  line 
across  the  upper  rigging.  Saw  one  of  the  crew  go  aloft  to  get  the  line, 
which  was  then  seized  hold  of  by  the  crew  below\  Don't  know  whether 
they  got  the  whip  on  board  or  not ;  think  they  did  not,  for  the  mortar 
was  fired  again  with  some  powder  which  I  brought  from  Mr.  Brock^s. 
I  can't  state  how  the  apparatus  worked  because  I  went  up  the  beacb  a 
short  distance  to  see  if  there  were  any  more  people  coming  ashore.  I 
went  north  because  the  current  was  running  strong  in  that  direction. 

After  the  mortar  apparatus  failed  the  people  began  jumping  overboard 
and  trying  to  get  on  floating  pieces  of  timber.  The  men  on  the  beach 
all  turned  in  and  helped  the  strngglers  ashore.  I  didn't  notice  when 
the  mast  fell,  as  I  was  busy  hauling  the  people  out  of  the  water.  I 
worked,  with  others,  until  sunset ;  by  that  time  the  vessel  had  all 
broken  np,  and  those  that  could  be  seen  alive  were  saved.  I  think  we 
rescued  over  100.  I  noticed  about  10  or  15  dead  bodies,  some  of  whom 
had  on  cork  jackets,  but  were  bruised.  1  left  the  beach  about  dark  and 
went  home  to  Mr.  Jones's ;  saw  Mr.  Harrison,  one  of  the  survivors,  there, 
who  asked  me  and  Jones  to  go  down  to  the  beach  with  him  to  look  for 
the  body  of  his  wife.  We  found  her  laid  out  properly  and  covered  up. 
We  then  returned  back  to  tbe  house.  The  next  morning,  Friday,  1st 
instant,  Mr.  Jones  and  1  went  to  the  beach  near  the  scene  of  the  wreck; 
saw  tbe  telegraph-operator  from  Kittyhawk  at  work.  At  his  request 
I  waited  on  him,  and  carried  his  meals.    The  operator  was  working  out- 
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doors.  I  saw  a  number  of  natives  on  the  beach;  don't  remember  their 
naines.  This  is  all  I  know  in  relation  to  the  wreck  of  the  steamer 
Metropolis. 

JAMES  E. +  KAPrS. 

mark. 

Sworn  and  subscribed  to  before  me  this  4th  day  of  February,  1878. 

WALTER  WALTON, 
Ansistant  Inspector  and  Acting  Superintendent 

Sixth  Life-Saving  District. 


Abstract  of  the  documentary  history  of  the  steamship  Metropolis,  formerly 

the  Stars  and  Stripes. 

AS   "STARS  AND  STRIPES." 

First  register  (temporary)  issued  New  York,  May  22, 1861 ;  built  at 
Mystic,  Conn.,  by  Mallory;  length,  147  feet;  beam,  34  feet;  depth,  9^ 
feet ;  407|^|  tons,  old  measurement.  Register  surrendered  July  30,  laOl. 
Sold  to  V  nited  States. 

Second  register  (permanent)  issued  Philadelphia,  September  18, 18G5. 
Purchased  of  the  United  States.  No  evidence  produced  of  time  or  place 
of  building.  Remeasured  and  register  issued  by  direction  of  Secretary 
of  the  Treasury,  per  letter  of  September  1, 1805.  Length,  142.9  feet;^ 
beam,  35  feet;  depth,  16  feet;  tons,  484,  new  measurement. 

There  were  several  changes  of  papers  after  this  register  until  May  10, 
1871,  when  an  enrollment  was  issued  at  New  York.  Owners:  John 
Hegeman,  jr.,  Benjamin  P.  Lunt,  and  George  D.  Lunt;  captain,  Jere 
Lant,  all  of  New  York.  Surrendered  at  New  York  July  20, 187 1.  Cauhe 
of  surrender  stated,  '•  vessel  broken  up.'* 

AS  THE  "METROPOLIS." 

First  register  (temporary)  issued  at  Newburyport,  Mass.,  August  28, 
1871;  not  stated  whether  built  or  rebuilt.  Owners:  George  D.  Lunt, 
Benjamin  P.  Lunt,  and  John  Hegeman,  jr.,  copartners  in  §;  George  D. 
Lunt  ^  and  C.  W.  Gopeland  j^,  of  New  York,  and  M.  H.  Simpson  3i  of 
Boston  ;  captain,  Jere  Lunt.  Length,  198.6  feet;  beam,  34.2  feet;  depth, 
16  feet;  tonnage,  879  tons.  Purports  to  have  been  issued  ^^on  master 
carpenter's  certificate.'^  Register  indorsed  in  pencil,  "Not  to  be  sur- 
rendered until  master  carpenter's  certificate  is  produced." 

The  master  carpenter's  certificate  was  never  produced,  but  the  tempo- 
rary register  was  surrendered  at  New  York  September  29, 1871,  and  a 
permanent  one  issued  upon  the  nondescript  oath  of  Benjamin  P.  Lunt^ 
George  D.  Lunt,  and  John  Hegeman,  jr.,  that  the  vessel  was  built  for 
them  in  August,  1871,  at  Newburyport. 


I 


i 

i: 


-jsr-nra 


46th  Conobess,  )    HOdSE  OF  BEPBESENTATIYES.    /  Ex.  Doo. 
2d  Seuion.      f  )  No.  69. 


VETO  OF  THE  SILVER  BILLv 


MESSAGE 

FBOM  THB 


PRESIDENT  OF  THE  UNITED  STATES, 


ASSIGNING 


Reasons  for  withholding  his  approval  of  the  bill  (R.  R.  1093)  entitled  ^^An 
act  to  authorize  the  coinage  of  the  standard  silver  dollar^  and  to  restore 
its  legal-tender  eharacter.^^ 


February  28, 1878.— Ordered  to  be  printed. 


To  the  House  of  Representatives  ; 

After  ft  very  careful  con&ideration  of  House  bill  No.  1093,  entitled 
^<Ad  act  to  authorize  the  coiuagre  of  the  standard  silver  dollar,  and  to 
restore  its  legal-tender  character,"  I  feel  compelled  to  return  it  to  the 
House  of  Eepresentatives,  in  which  it  originated,  with  my  objections  to 
its  passage. 

Holding  the  opinion  which  J  expressed  in  my  annual  message,  '^that 
neither  the  interests  of  the  government  nor  of  the  people  of  the  United 
States  wonld  be  promoted  by  disparaging  silver  as  one  of  the  two  pre- 
cious metals  which  furnish  the  coinage  of  the  world ;  and  that  legisla- 
tion which  looks  to  maintaining  the  volume  of  intrinsic  money  to  as 
full  a  measure  of  both  metals  as  their  relative  commercial  values  will 
permit,  would  be  neither  unjust  nor  inexpedient '';  it  has  been  my  ear* 
nest  desire  to  concur  with  Congress  in  the  adoption  of  such  measures  to 
increase  the  silver  coinage  of  the  country  as  would  not  impair  the  obli- 
gation of  contracts  either  public  or  private,  nor  injuriously  affect  the 
public  credit.  It  is  only  upon  the  conviction  that  this  bill  does  not  meet 
these  essential  requirements  that  I  feel  it  my  duty  to  withhold  from  it 
my  approval. 

My  present  official  duty  as  to  this  bill  permits  only  an  attention  to  the 
specific  objections  to  its  pat^sage,  which  seem  to  me  so  important  as  to 
justify  me  in  asking,  from  the  wisdom  and  duty  of  Congress,  that  fur- 
ther consideration  of  the  bill  for  which  the  Constitution  has,  in  such 
cises,  provided. 

The  bill  provides  for  the  coinage  of  silver  dollars  of  the  weight  of 
412^  grains  each,  of  standard  silver,  to  be  a  legal  tender  at  their  nomi- 
nal value  for  all  debts  and  dues,  public  and  private,  except  where  other- 
wise expressly  stipulated  in  the  contract.  It  is  well  known  that  the 
market  value  of  that  number  of  grains  of  standard  silver  during  the 


< 


2  TETO   OP   THE   SILVER   BILL. 

» 

past  year  has  been  from  ninety  to  ninety-two  cents  as  compared  with 
the  standard  srold  dollar.  Thns  the  silver  dollar  aathorized  by  this 
b  1  is  Worth  eight  to  ten  per  cent,  less  than  it  purports  to  be  worth,  and 
i  made  a  legal  tender  for  debts  contracted  when  the  law  did  not  recog- 
nize such  coins  as  lawful  money. 

The  right  to  pay  duties  in  silver,  or  in  certificates  for  silver  deposits, 
will,  when  they  are  issued  in  sufficient  amount  to  circulate,  put  an  end 
to  the  receipt  of  revenue  in  gold*  and  thus  compel  the  payment  of  silver 
for  both  the  principal  and  interiest  of  the  public  debt.  $lyl43«493,40Q 
of  the  bonded  debt,  now  outstanding,  was  issued  prior  to  February, 
1873,  when  the  silver  dollar  was  unknown  in  circulation  in  this  country, 
and  was  only  a  convenient  form  of  silver  bullion  for  exportation.  $583,- 
440,350  of  the  funded  debt  has  been  issued  since  February,  1873,  when 
gold  alone  was  the  coin  for  which  the  bonds  were  sold,  and  gold  alone 
was  the  coin  in  which  both  parties  to  the  contract  understood  that  the 
bonds  would  be  paid.  These  bonds  entered  into  the  markets  of  the 
world.  They  were  paid  for  in  gold  when  silver  had  greatly  depreciated, 
and  when  no  one  would  have  bought  them  if  it  had  been  understood 
that  they  would  be  paid  in  silver.  The  sum  of  $225,000,000  of  these 
bonds  has  been  sold  during  my  administration  for  gold  coin,  and  the 
United  States  received  the  benefit  of  these  sales  by  a  rednctioo  of  the 
rate  of  interest  to  4  per  cent.  During  the  progress  of  these  sales  a  doubt 
was  suggested  as  to  the  coin  in  which  payment  of  these  bonds  would 
be  made.  The  public  announcement  was  thereupon  authorized  that  it 
was  ^'not  to  be  anticipated  that  any  future  legislation  of  Congress,  or 
any  action  of  any  department  of  the  government  would  sanction  or  tol- 
erate the  redemption  of  the  principal  of  these  bonds,  or  the  payment  of 
the  interest  thereon,  in  coin  of  less  value  than  the  coin  aatborifled  by 
law  at  the  time  of  the  issue  of  the  bonds,  being  the  coin  exacted  by  the 
government  in  exchMge  for  the  same."  la  view  of  these  facta,  it  will 
be  justly  regarded  as  a  grave  breach  of  the  public  faith  to  undertake  to 
pay  these  l^nds,  principal  or  interest,  in  silver  c(Hn  worth  in  the  mar- 
ket less  than  the  coin  received  for  them. 

It  is  said  that  the  silver  dollar  made  a  legal  tender  by  this  bill,  will, 
under  its  operation,  be  equivalent  in  value  to  the  gold  dollar.  Many 
supporters  of  the  bill  believe  this«  and  would  not  justify  an  attempt  to 
pay  debts,  either  public  or  private,  in  ooin  of  inferior  value  to  the  money 
of  the  world.  The  capital  defect  of  the  bill  is  tliat  it  contains  no  pro- 
Vision  protecting  from  its  operation  pre-existing  debts  in  oaae  the  ooio- 
>age  which  tt  creates  shall  continue  to  be  of  less  value  than  that  which 
was  the  sole  legal  tender  when  they  were  contraeted.  If  it  is  now  pro- 
posed, for  the  purpose  of  taking  advantage  of  the  depreciation  of  silver 
in  the  payment  of  debts,  to  ooin  and  make  a  l^^l  tender  a  silver  ddlir 
of  less  commercial  value  than  any  dollar  whether  of  gold  or  paper  which 
is  now  lawful  money  in  this  country,  such  measure,  it  will  hardly  be 
questioned,  will,  in  the  judgment  of  mankind,  be  an  act  of  bad  faith. 
As  to  all  debts  heretofore  contracted,  the  silver  dollar  should  be  made 
a  legal  tender  only  at  its  market  value.  The  standard  of  value  should 
not  be  changed  without  the  consent  of  both  parties  to  the  contract*  Ka- 
tionai  promises  should  be  kept  with  unflinching  fidelity.  There  is  no 
power  to  compel  a  nation  to  pny  its  just  debts.  Its  credit  depends  on 
its  honor.  The  nation  owes  what  it  has  led  or  allowed  its  creditors  to 
expect.  I  cannot  approve  a  bill  which,  in  my  judgment,  authorizes 
the  violation  of  sacred  obligations.  The  obligation  of  the  public  faith 
tran8C(*nds  all  questions  of  profit  or  public  advantage.  Its  unqaestioD- 
able  maintenance  is  the  dictate  as  well  of  the  highest  expediency,  as  <rf 


VETO   OP   THE   SILVER   BILL.  3 

the  itiost  necessary  daty,  and  should  ever  be  carefally  guarded  by  the 
Executive,  by  Congress,  and  by  the  people. 

It  is  my  firm  conviction  that  if  the  country  is  to  be  benefited  by  a 
silver  coinage  it  can  be  done  only  by  the  issue  of  silver  dollars  of  full 
value,  which  will  defraud  no  man.  A  currency  worth  less  than  it  pur- 
ports to  be  worth,  will  in  the  end  defraud  not  only  creditors,  but  all 
who  are  engaged  in  legitimate  business,  and  none  more  surely  than 
those  who  are  dependent  on  their  daily  labor  for  their  daily  bread. 

E.  B.  HAYES. 

Executive  Mansion,  February  28, 1*78. 


45th  Conoeess,  )  HOUSE  OP  EEPBESENTATIVES.     /  El.  Doc. 
2d  Session.       f  '  t    No.  60. 


NORFOLK  HARBOR  AND  CERTAIN  RIVERS  IN  VIRGINIA. 


LETTER 


FBOU 


THE    SECRETARY   OF   ¥AR, 


TUANSMITTING 


Repcyf*t8  of  engineer  upon  the  improvement  of  N'orfollc  Harbor,  Hampton 
River,  Pa^an  Creek,  and  the  Chickahominy  and  Blackwater  Rivera  in 
Virginia. 


March  4, 1878. — Referred  to  the  Committee  on  Commerce  and  ordered  to  be  printed. 


War  Department, 
Washington  City,  March  1, 1878. 

The  Secretary  of  War  has  the  honor  to  transmit  to  the  House  of  Bep- 
resentatives,  in  compliance  with  the  resolution  of  the  House  of  the  25th 
ultimo,  report  of  the  Chief  of  Engineers  submitting  copy  of  reports 
relative  to  the  examination  and  improvement  of  Norfolk  Harbor,  Hamp- 
ton Eiver,  Pagan  Greek,  ChickahoDiiuy  Elver,  and  Blackwater  Biver  in 
Virginia. 

GEO.  W.  McCBABY, 

Secretary  of  War. 
The  Speaker  of  the  House  of  Representatives. 


Office  of  the  Ghief  of  Engineers, 

Washington,  D.  C,  February  28, 1878. 

Sir  :  I  have  respectfully  to  return  herewith  the  resolution  of  the  House 
of  Bepresentatives  of  February  25, 1878 — 

That  the  Secretary  of  War  be,  and  be  is  hereby,  requested  to  transmit  to  this  House, 
at  his  earliest  convenience,  so  much  of  the  report  of  the  Chief  Engineer  communi- 
cated to  the  Forty-fourth  Congress,  bearing  date  October  18, 1875,  as  relates  to  the  ex- 
amination and  improvement  of  the  harbor  of  Norfolk,  Hampton  River,  Pagan  Creek, 
Chickahominy  River,  and  Blackwater  River  in  Virginia,  together  with  such  other 
recommendations  and  other  papers  relating  thereto  as  he  may  deem  proper. 

and,  in  compliance  with  its  requirements,  to  submit  the  accompanying 
copy  of  Appendix  W  of  the  report  of  the  Ghief  of  Engineers  for  the 
year  1875,  which  contains  the  reports  upon  the  works  in  question, 
marked  in  blue. 

The  report  on  the  harbor  of  Norfolk  may  be  found  at  page  44 ;  on 
Hampton  Biver,  at  page  50 ;  on  Pagan  Greek,  at  page  54 ;  on  Ghicka- 
hominy  Biver,  at  page  68,  and  on  Blackwater  Biver  at  page  59. 
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I  also  beg  leave  to  sabmit  a  copy  of  Appendix  O  of  my  last  annaal 
report,  which  contains  the  report  on  the  improvement  of  Norfolk  Har- 
bor for  the  year  1877,  marked  in  bine  at  pages  v  and  363. 
Very  respectfully,  your  obedient  servant, 

A.  A.  HUMPHREYS, 
Brigadier-  Oeneral  and  Chief  of  JEngineer$. 
Hon.  Geo.  W.  MoCrary, 

Secretary  of  War. 


Appendix  W  13. 

SURVEY  OF  THE  HARBOR  OF  NORFOLK,  VIRGINIA. 

United  States  Engineer  Office, 
WaahingUmj  D,  C,  February  15,  1875. 

General  :  The  sppropriatioD  bill  approved  June  23, 1874,  contains  a  clanae  direct- 
ing an  examination  and  snrvey  to  be  made  of  Norfolk  Harbor,  Virginia.  After  an  io- 
epection  of  the  harbor,  I  directed  a  survey  to  be  made,  and  I  have  now  the  honor  to 
sabmit  my  report,  together  with  the  map  made  by  Mr.  Elliott  and  Mr.  Michler,  assist- 
ant engineers. 

After  coDsnltation  with  prominent  citizens  of  Norfolk,  I  co^plnded  that  the  object  of 
the  survey  would  be  best  attained  by  confining  my  examination  to  that  part  of  tiM 
harbor  which  was  the  subject  of  complaint.  This  limitation  was  necessary  on  acoonnt 
of  the  small  snm  at  my  command.  By  general  agreement,  I  foond  that  the  bar  at  the 
month  of  the  Eastern  Branch  was  regarded  as  the  chief  obstruction  to  navigation 
within  the  harbor. 

THE  BAR. 

The  Elizabeth  River  is  formed  by  two  branches,  known  as  the  Soathem  and  the 
Eastern  Branch.  The  first,  on  account  of  the  greater  length  and  volnme  of  its  water, 
generally  takes  the  name  of  the  river.  The  bar  is  formed  at  the  month  of  the  Easteni 
Branch, -extending  from  a  point  opposite  the  ferry  at  the  foot  of  Market  street  to  750 
feet  above,  and  150  feet  below,  measured  on  the  axis  of  its  channel ;  or,  if  measured 
150  feet  from  the  wharves  and  parallel  with  them,  it  extends  900  feet  above  the  ferry 
and  1,200  below,  manifesting  a  decided  tendency  to  shoal  aloog  the  wharyes.  It  msj 
be  regarded  as  being  formed  by  two  combinations  of  forces,  one  combination  cansiog 
the  sboalinf^  along  the  front  of  the  wharves,  the  other  giving  rise  to  the  bar  which  lies 
farther  out  m  the  channel.  The  shoaling  I  regard  as  due  to  the  deflection  of  the  ebb 
at  the  upper  part  of  the  wharves,  more  particularly  by  Old  Dominion,  Cromwell, 
Graves,  and  the  railroad  wharves,  and  by  the  retardation  of  the  current  along  the 
entire  wharf-front.  The  bar  which  occupies  the  main  channel  is  partly  due  to  tbe 
county  bridge  800  yards  above,  and  in  a  large  degree  to  the  angle  of  conflaence  of  tbe 
Sonthem  Branch.  The  two  branches  of  the  river  meet  at  an  obtuse  angle,  giving  rise 
to  opposing  currents  at  ebb-tide,  the  greater  of  which  holds  its  wav,  while  the  lesser 
branch  is  retarded,  causing  a  deposit  of  the  material  held  in  suspension  or  rolled  aloog 
the  bottom. 

The  Southern  Branch  has  greater  length,  larger  tributaries,  and  consequently  greater 
tidal  capacity.  Just  above  the  point  of  confluence  it  is  contracted  to  nearly  one-biJf 
the  average  width  of  the  Eastern  Branch.  These  conditions  increase  the  predominance 
of  the  river,  and  confine  the  bar  to  its  present  ooeition  within  the  mouth  of  the  East- 
ern Branch.  The  flood  seems  to  exert  some  influence,  but  the  exact  nature  of  it  can- 
not be  determined  without  careful  measurements  of  subsurface  velocities.  As  has 
been  stated,  the  two  branches  meet  with  opposing  currents.  The  confluence  should 
be  at  an  aoate  angle,  and  the  work  to  effect  this  result  must  involve  considerable 
expense.  To  accomplish  this  change  it  would  be  necessary  to  rectify  the  wharf-froot 
of  the  city  of  Portsmouth,  commencing  at  the  southern  pomt  and  extending  1,200  feel 
above,  pushing  the  entire  front  back,  until  at  the  sonthem  point  it  will  be  about  300 
feet  in  the  rear  of  its  present  position.  The  line  should  then  be  continued  by  dredging 
from  the  point  of  the  wharf  to  the  25-foot  curve  of  depth,  turning  on  a  gentle  cum- 
ture  to  the  left  hand.  Between  this  line  and  the  channel  the  material  should  be 
dredged  to  a  depth  of  20  feet. 

These  operations  involve  an  interference  with  riparian  rights,  and  require  a  large 
amount  or  dredging.  I  regard  them,  however,  as  essential  parts  of  any  plan  for  tbe 
correction  of  all  the  forces  which  co-operate  to  form  the  bar.  As  it  is  probable  that 
the  depth  required  may  be  obtained  by  operations  conducted  within  the  Eastern 
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Branch,  the  complex  qaeetions  involved  in  making  any  chanp^e  in  the  month  of  the 
Sonthem  Branch  may  for  the  present  be  left  ont  of  consideration.  This  omission  may 
not  conduce  to  the  permanence  which  might  otherwise  be  obtained,  bnt  it  is  possible 
to  attain  by  other  means  a  depth  which  may  endare  sufficiently  long  to  add  enor- 
monsly  to  the  commercial  facilities  of  the  harbor. 

The  county  bridge  over  the  Eastern  Branch  has  the  effect  of  increasing  the  velocity 
of  the  current,  which  takes  up  its  load  at  the  bridge  and  deposits  it  as  the  stream  ex- 
pands on  the  bar  below.  For  the  same  reason  any  material  in  suspension  is  deposited 
on  the  bar. 

This  bridge  is  owned  by  private  parties,  who,  I  have  been  informed,  are  willing  to 
sell  it,  and  the  city  authorities  have  taken  the  preliminary  steps  for  its  purchase  and 
removal.  In  order  to  benefit  the  harbor  to  the  fullest  extent,  the  causeway  should  be 
removed  at  the  same  time  as  the  bridge. 

When  this  is  done  the  city  will  have  gained  an  addition  to  its  water-front  of  about 
1,000  feet,  a  matter  of  considerable  importance  in  a  harbor  so  contracted  as  that  of 
Norfolk.  It  is  evident,  from  this  account  of  the  formation  of  the  bar,  that  in  order  to 
preserve  the  depth  which  may  be  obtained  by  the  excavation  of  a  channel,  the  bridge 
Bbonld  be  removed.  This  measure  was  recommended  by  Capt.  Charles  B.  Phillips, 
Corps  of  Engineers,  in  a  report  made  to  Col.  William  P.  Craighill,  Corps  of  Engineers, 
and  dated  June  30,  1874.    Captain  Phillips's  account  is  very  clear  : 

"  We  find  (he  observes)  slight  and  rather  peculiar  changes  in  the  bed  of  the  harbor 
between  the  county  bridge  across  the  Eastern  Branch  and  the  confluence  of  the  two 
branches.  We  find  a  slight  tendency  of  the  channel  to  deepen  immediately  and  for 
some  little  distance  below  the  bridge. 

**  Farther  down  (some  800  yards  below  the  bridge)  shoaler  water,  which,  as  far  as 
is  known,  has  always  existed,  is  encountered,  and  continues  until  the  influence  of  the 
Southern  Branch  is  felt.  The  depth  of  the  shoaler  water  referred  to  has  changed  but 
little  since  the  soundings  were  taken  by  the  Coast  Survey.  It  appears  to  have  filled 
in  very  slightly.  Its  worst  feature  seems  to  be  that  the  shoal  is  slowly  extending 
along  to  the  wharves  immediately  below  the  ferry.  I  attribute  these  changes  to  the 
existence  of  the  county  bridge  across  the  Eastern  Branch.  The  stream  is  consid- 
erably contracted  at  this  point  by  a  long  causeway,  which  constitutes  the  southern 
extremity  of  the  bridge.'' 

In  this  statement  Colonel  Craighill  concurs. 

DREDGING. 

I  have  laid  down  upon  the  maps  lines  indicating  the  proposed  cuts,  three  in  number, 
differing  mainly  in  width.  The  first  occupies  the  maih  chaanel,  and  has  a  width  of 
330  feet;  the  second  extends  from  the  main  channel  nearly  to  the  wharf-front,  having 
a  width  of  480  feet;  the  last  combines  a  cut  of  100  feet  through  the  main  channel, 
with  one  of  300  feet  along  the  front  of  the  wharves.  The  commercial  value  of  these 
channels  will  be  in  proportion  to  their  cost. 

I  give  below  the  probable  cost  of  improving  the  channel  in  Norfolk  Harbor,  arranged 
in  the  order  of  their  importance. 

I.  For  dredging  a  trapezoidal  area  between  the  main  channel  and  the  wharves  (des- 
ignated on  the  map  K  L  F  Q). 

172,900  cubic  yards,  at  50  cents tS6,450 

Contingencies,  10  per  cent 8,645 

Total 95,095 

II.  For  dredging  a  cut,  100  feet  wide,  through  the  main  channel,  and  another,  300 
feet  wide,  along  the  wharf-front. 

157,800  cubic  yards,  at  50  cento |78,900 

Contingencies,  10  per  cent 7,890 

Total 86,790 

III.  A  cut  through  the  main  channel,  330  feet  wide  (designated  on  the  map  ABC 
DE). 

72,000  cubic  yards,  at  50  cento $36, 000 

Contingencies,  10  percent 3,600 

Total 39,600 

The  material  excavated  may  be  deposited  on  Craney  Island  Flato,  or  in  Tanner's 
Creek,  about  five  miles  distant.  I  am  informed  that  the  common  council  desire  it  to 
fill  up  the  low  grounds  in  the  city.  The  question  should  be  finally  decided  upon  eco- 
nomical considerations,  and  with  due  regard  to  riparian  righto,  if  Tanner's  Creek  is 
selected  as  the  place  of  deponit. 
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I  have  been  expressly  reqaeet-ed  by  the  harbor  oommittee  to  mention  the  importance 
of  promptly  establishing;  a  port- warden's  line  for  the  city  and  county.  An  act  has  been 
proposed  and  will  probably  receive  the  sanction  of  the  legislature  of  the  State  of  Vir- 
f^inia,  authorizing  the  appointment  of  commissioners  from  the  city  and  connty  of  Nor- 
folk, and  from  the  city  of  Portsmouth,  who  shall  be  empowered  to  eatabliah  such  rules 
and  regulations  as  they  may  think  necessary  for  the  conservation  oT  the  navigation 
and  for  the  pilotage  and  policing  of  the  harbor.  Regulations  of  this  kind  have  been 
found  necessary  in  all  harbors  of  commercial  importance.  The  question  is  a  national 
one  and  merits  favorable  consideration  by. Congress.  Its  importance  is  further  enhanced 
by  the  fact  that  the  government  holds  large  reservations,  and  occupies  an  important 
naval  station,  ship-yard,  and  hospital  in  the  harbor. 

In  relation  to  this  subject  I  will  again  quote  Captain  Phillips : 

**  Concerning  the  runuing  out  of  wharves  opposite  this  point,  a  precedent,  j  nstifying 
the  continued  encroachment  of  the  wharves  upon  the  channel  from  the  Norfolk  side, 
seems  to  have  been  established  in  the  result  of  the  recent  case  of  litigation  connected 
with  Pfeifer's  wharf.  The  injunction  which  was  asked  for,  to  prevent  the  building  of 
this  wharf,  was  not  granted  by  the  courts.  A  causeway  175  feet  in  length  now  extends 
out  from  the  shore  to  9  feet  of  water.  It  is  unquestionable  that  this  wharf  and  cause- 
way detract  much  from  the  benefit  formerly  derived  from  the  scouring  effect  of  Para- 
dise Creek  and  the  bay  included  between  the  wharf  in  question  and  Town  Point." 

In  relation  to  changes  in  the  depth  of  the  Southern  and  Eastern  Branches,  and  to  the 
variations  of  depth  and  in  the  shore-line,  both  within  and  without  the  harbor,  further 
closer vations  are  necessary  in  order  to  report  with  precision.  I  cannot  do  more  than 
allude  to  some  wrecks  which  lie  on  the  south  side  of  the  harbor  below  the  bridge.  Ex- 
amination into  this  matter  may  be  included  in  a  general  examination  of  the  harbor  for 
the  purpose  of  fixing  the  port- warden's  line,  if  Congress  see  proper  to  order  a  snrvey. 
If  it  meets  your  approval,  I  would  suggest  that  $5,000  be  asked  for  this  object. 

Before  referring  to  the  trade  of  Noi^olk,  I  would  state  that  the  two  smaller  estimates 
which  have  been  given  above  are  parts  of  the  larger  estimate.  The  entire  plan  can 
therefore  be  executed  in  successive  parts  if  Congress  see  fit  to  grant  the  necessary 
funds.  The  deposit  which  is  found  along  the  wharf-front  will  require  the  repetition, 
at  regular  intervals,  of  the  work  of  removal,  and  these  operations  should  be  at  the 
expense  of  the  city  or  of  the  individual  proprietors. 

The  harbor  of  Norfolk,  taken  in  connection  with  the  excellent  anchora^  in  Hamp- 
ton Roads,  has  justly  been  regarded  as  one  of  the  finest  on  the  continent.  The  depth 
of  its  channels,  security  of  its  anchorage,  capacity,  freedom  froni  ice,  facility  of  entrance 
and  departure,  combined  with  a  central  geographical  position  at  the  mouth  of  the 
largest  bay  in  the  country,  confer  on  it  an  unquestionable  commercial  superiority. 

The  ^reat  cities  at  the  head  of  the  bay  are  perfecti  ng  their  railroad  connections  with 
the  grain-growing  regiou  of  the  West,  and  the  effect  is  already  apparent  in  the  large 
accession  to  the  trade  of  the  harbors  on  the  bay  with  home  and  foreign  ports.  I  have 
compiled  some  of  the  principal  commercial  statistics  showing  how  remarkable  has 
bean  the  growth  of  the  trale. 

These  statements  show  that  the  number  of  bales  of  cotton  received  at  the  port  of 
Norfolk  has  increased  from  6,174  bales  received  in  IdoS  to  472, 446  bales  received  in 
1874.  The  increase  in  1873  over  the  previous  year  amounts  to  68,000  bales.  The  total 
shipment  direct  for  foreign  ports  during  three  months  commencing  October  28, 1874, 
was  48,867  bales.  The  increase  in  the  number  of  vessels  during  the  past  year  amounts 
to  1,067,  the  total  number  of  all  kinds  tradi  ng  at  this  point  being  10,045.  Among  the 
other  articles  of  trade  are  corn,  oats,  st  aves,  cotton  fertilizer,  and  oysters.  In  the 
packing  of  oysters  1,200  men  are  engaged.  One  million  five  hundred  thousand  six 
hundr^  and  seventy  bushels  of  oysters  were  inspected  last  season,  which  does  not,  it 
is  said,  include  a  large  quantity  that  is  exempt  from  taxation. 

A  lar^e  amount  of  trade  passes  through  the  Chesapeake  and  Albemarle  Canal,  bat 
the  statistics  showing  its  increase  during  the  past  year  are  not  at  hand.  According  to 
the  statement  which  accompanies  the  report  of  Colonel  Craighill,  the  number  of 
steamers  during  the  year  closing  September  30,  1873,  was  2,075,  the  number  of  vessels 
of  all  kinds  amounting  to  5,770.  The  receipts  for  tolls  and  towing  during  the  same 
period  amounted  to  $84,839.  Between  October  1,  1873,  and  June  30, 1874,  the  number 
of  vessels  passing  through  the  canal  amounted  to  4,384.  The  total  number  of  feet  of 
lumber  passing  the  canal  during  the  last  fiscal  year  was  28,120,768;  the  total  number 
of  bales  of  cotton  passing  during  the  same  period  was  44,542,  being  a  gain  of  12,353 
bales  over  the  previous  year.  The  amount  of  tonnage  and  other  details  are  given  in 
full  in  the  report  of  Colonel  Craighill,  printed  in  the  volume  of  Engineer  Reports  for 
1874. 

Enough  has  been  said  to  prove  the  remarkable  increase  of  the  trade  of  the  port  of 
Norfolk. 

Very  respectfully,  your  obedient  servant,  8.  T.  ABERT, 

United  States  Civil  Engineer, 

Brig.  Gen.  A.  A.  Humphreys, 

Chiif  of  Engineers^  IJniied  States  Army, 
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COMaOBRCIAL  STATISTICS. 


The  following  statistics  are  compiled  from  a  statement  of  the  trade  of  Norfolk  by 
C.  W.  Grandy  &,  Sons,  cotton-factors : 

Snch  has  been  .the  growth  of  the  receipts  with  which  Norfolk  now  stands  authorita- 
tively accredited,  that  she  has  risen  from  the  fifth  port  since  1872  to  the  third  rank  in 
1874,  which  position  and  dignity  are  now  assigned  her  among  the  cotton- ports  of  the 
country,  being  exceeded  only  by  New  Orleans  and  Savannah,  and  following  close  npou 
the  heels  of  the  latter. 

Net  receipts  of  cotton  at  this  port  each  year  since  1858  : 

Bales. 

1858-^59 6,174 

1859-'60 17,777 

18o0-'6l 33,193 

1861  hostilities  ensaed.    No  record  to  be  found.    To  1865,  war  between  the  sections. 


Bales. 

1865-'66 .'>9,096 

1866-'67 126,287 

1867-'68 155,591 

1866-»69 •.  164,789 

1869-70 178,352 


Bales. 

1870-71 302,930 

1871-72 258,730 

1872-73 405,412 

1873-74 472,446 


The  exjwrt  trade  has  increased  from  733  bales  for  the  year  ending  1865-^66  to  20,721 
bales  during  the  past  season ;  and  already  for  the  last  three  months  of  the  past  year 
this  port  has  shipped  to  Europe  direct  48,867  bales ;  and  where  we  cleared  one  ship  the 
previous  season  we  now  clear  flfUen  ships  between  this  port  and  Liverpool  and  the 
continental  ports  direct. 


FOREIGN  SHIPMENTS. 


Shipments  during  this  season  from  this  port  direct  to  English  and  continental  ports, 
commencing  September  last,  to  the  present  time : 

« 

To  Liverpool : 

JXn.  Bales. 

October  28, 1874, Norwegian  bark  Attila 447  1,462 

November  11, 1874,  British  ship  British  America 1,085  3,428 

November  1.5, 1874,  Norwegian  bark  Ro^.hrary 686  2.  OOS 

November  27, 1874,  Norwegian  bark  Helen  Sands 560  1 ,  790 

November  28, 1874,  British  steamship  Dawn 1, 106  2,917 

December  1, 1874,  British  ship  Oasis 1,182  4,106 

December  4, 1874,  steamship  Ontario 3,200  6,000 

December  10,  bark  Olive  Mount 935  3,125 

December  11, 1874,  bark  Minnie  Hunter 457  1,528 


To  Bremen : 
November  18, 1874,  Norwegian  bark  Alliance 


460        1,403 


Total  direct  shipments  cleared 27,767 

For  Liverpool : 

Vessels  in  port  loading  not  yet  cleared : 

Bales. 

Ship  Ella  and  Thayer 3,5.50 

Ship  Voyager 5,000 

Ship  John  Mann 4,100 

Bark  Troubadour  (balance  of  cargo  of  corn) 500 

Ship  Uncle  Joe 2,800 

Bark  Ocean  (balance  of  cargo  of  com) 800 

Steamship  San  Antonio 2,500 


For  Amsterdam : 
Bark  Mellrune 


1,850 


21, 100 
Total  cleared 27,767 


Total  direct  shipments  this  season,  cleared  and  loading 48,867 
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DIRBCT  SHIPMENTS. 

Shipments  each  year  since  the  war  direct  from  Norfolk  to  Liverpool  and  the  conti- 
nental ports : 

Bales. 

1865-'66 733 

18()6-»b7 14,168 

1867-'68 8,279 

1868-^69 7,527 

1869-70 4,745 

1870-71 5,142 


1871-72 4,687 

1872-73 8,2jfi 

1873-74 20,346 

Direct  shipments  for  the  last  three 
months,  commencing  October  1, 
1874,todate 48,867 


There  are  fonr  large  steamers  (running  constantly)  to  Boston  and  three  to  Provi- 
dence. The  coastwise  shipments  from  this  port  last  season  to  Boston,  Providence,  d&c, 
amounted  to  422,828  bales. 

The  following  figures  are  taken  from  the  Merchants  and  Mechanics'  Exchange  Re- 
port,  1860 : 

Total  receipts  of  cotton  at  thU  port  from  all  wmrcee  previous  to  the  war. 


Yean. 


1858 

1859 

1860 

Total. 


Coastwise. 

Foreign. 

Bais§. 
6.174 

Bale*. 

17,488 
33,941 

S89 

56.603 

541 

Total 


BoUt. 
6,174 
17,777 
33,  US 

57,144 


Beoeipisfor  three  years  since  the  war. 


Yean. 


187a 

1873 

1874 

Total 


CkMstwise. 

Foreign. 

BaUt, 
954,043 
397, 130 
418,398 

Boies. 
4,687 
8,989 
49,943 

1,069.501 

69,919 

Total 


Bote. 
958.730 
405. 41S 
467,571 

1,131,713 


Norfolk  and  Portsmouth  now  have  three  powerful  first-class  cotton-presses,  and  all 
these  have  been  erected  within  the  past  few  months. 

The  steam-tonnage  of  this  port,  running  to  Boston,  Providence,  New  York,  Phila- 
delphia, Baltimore,  up  the  James,  York,  Rappahannock,  Potomac,  and  other  Virginia 
rivers,  and  to  North  Uarolina,  is  32,082  tons.  Cotton  taken  on  local  account,  1871-^^, 
55,000  bales ;  1872-73,  75,000  bales ;  1873-74,  95,000  bales. 

Comparative  statement  of  shipping  for  years  ended  June  30, 1873-74,  compiled  in  the 
office  of  the  Norfolk  Landmark : 


Yean. 

s 

Ships. 

1 

i 

i 
1 

1 

1 

Total 

1873 

3,371 
3,792 

9' 

sa 

92 

29 
94 

3,639 
4,390 

1,576 
1,650 

355 
305 

P.  978 

1874 

10,045 

In  favor  of  1873 

50 

In  favor  of  1674 

351 

9 

9 

688 

74 

i.067 

Norfolk  is  connected  with  the  interior  by  two  great  railroads :  the  Atlantic,  Missis- 
sippi and  Ohio  Railroad,  with  western  connections  to  the  Pacific ;  and  the  Seaboard 
and  Roanoke  Railroad,  with  southern  connections  to  the  Gulf  of  Mexico ;  also,  by  the 
James  River  steamers  with  the  Chesapeake  and  Ohio  Railroad  to  the  great  Northwest; 
and  with  foreign  and  domestic  ports  by  steamship-lines;  and  by  means  of  the  Albe- 
marle and  Chesapeake  and  the  Dismal  Swamp  CanaU  alone,  over  eighteen  hundred 
miles  of  inland  navigation  are  tributary  to  this  port. 
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The  population  of  the  city  is  25,000 ;  inolading  Portsmoath,  Berkeley,  &o.,  40,000. 
The  estimated  real  valae  of  assessable  property  in  Norfolk  is  $17,000,000.  Lumber  and 
staves  have  a  most  important  place  iu  the  list  of  exports ;  the  shipments  in  staves 
alone  in  the  past  year  were  4,107,7^0.  '  The  oyster-packins  business  requires  the  serv- 
ices of  1,200  men  to  fill  the  orders  received ;  167,350  gallons  of  opened  oysters  and 
57,630  bushels  of  oysters  in  the  shell  were  shipped  by  the  packers  the  last  season  ; 
1,500,667  bushels  of  oysters  were  inspected,  which  does  not  include  all  taken,  as  a  large 
quantity  are  exempt  from  taxation,  and  consequently  are  not  inspected. 

Respectfully  submitted. 

8.  T.  ABERT, 
United  States  Cioil  Engineer. 


W14. 

SURVEY  OF  HAMPTON  RIVER,  VIRGINIA. 

United  States  Engineer  Office, 

Washington,  D.  CFehrufiry  22,  1875. 

General  :  A  survey  and  examination  of  Hampton  Creek  was  ordered  in  the  appro- 
priation bill  for  the  improvement  of  rivers  and  harbors,  approved  June  23,  1874. 

After  a  personal  examination  of  the  creek,  I  directed  a  survey  to  be  made  by  Mr.  A. 
K.  Michler  and  Mr.  W.  H.  Powless,  Assistant  Engineers.  The  detail  of  their  work  is 
given  on  the  accomj^anying  map  and  in  Mr.  Michler's  report,  hereto  appended.  It  is 
only  necessary  for  me  to  submit  a  few  general  considerations  and  an  estimate  based  on 
these  sources  of  information,  and  on  the  information  derived  from  the  charts  made  by 
the  United  States  Coast  Survey. 

Mr.  Michler  states  very  clearly  the  causes  at  work  in  the  formation  of  the  bar  at 
the  month  of  the  creek.  The  survey  was  limited  to  this,  which  is  the  only  obstruction 
to  navigation  at  this  time. 

The  mouth  of  the  creek  is  but  little  more  than  twelve  miles  from  Norfolk,  and  about 
two  miles  from  Fortress  Monroe.  The  landing  is  about  one  mile  from  the  mouth.  A 
bridge,  without  a  draw,  connects  the  town  of  Hampton  with  Fortress  Monroe.  No  ex- 
amination was  made  of  the  effect  of  the  bridge  upon  the  depth  of  water  below  it,  but 
it  is  proper  to  caution  those  interested  against  the  danger  of  such  structures  if 
built  without  sufficient  room  for  the  passage  of  the  water  between  the  piers,  and  also 
against  any  injudicious  occupation  of  the  tidal  space. 

A  national  military  asylum  for  disabled  soldiers  and  a  normal  school  for  pers'^ns  of 
color  are  situated  on  the  border  of  the  town.  Nearly  all  of  the  products  of  three  coun- 
ties are  said  lo  be  shipped  from  this  point. 

Mr.  Michler's  account  of  the  bar  is  very  judicious.  The  channel  over  it  is  maintained 
by  the  ebb  current,  and  any  work  of  deepening  must  increase  the  force  which  preserves 
it.  The  channel  should  be  dredged  with  a  straight  cut,  having  a  width  of  150  feet  and 
a  depth  of  9  feet.  These  dimensions  will  permit  the  bottom  of  the  cut  to  assume  the 
naturiftl  slopes  without  seriously  affecting  the  depth.  The  estimate  of  the  cost  will  be 
as  follows : 

28,650  cubic  yards  dredging,  at  50  cents $14,  .325  00 

Contingencies,  10  percent 1,432  50 

15, 757  50 

This  estimate  is  not  large  in  view  of  the  exposed  condition  of  the  bar.  The  place  of 
deposit  is  mc»re  exposed  than  the  bar.  The  flats  which  might  be  employed  fur  this 
purpose  are  navigated  in  every  direction,  and  a  large  area  is  nsed  as  an  anchorage  by 
coasters  while  waiting  for  a  favorable  wind.  It  may  be  necessary,  therefore,  to  deposit 
the  material  dredged  near  the  deep  water,  about  two  miles  distant,  and  in  doing  so 
considerable  difficulty  will  be  experienced  in  handling  the  dumping-scows  in  windy 
weather.    The  esti  mate  will  about  cover  the  cost  of  overcoming  these  obstacles. 

Although  Hampton  has  but  one  good  wharf  and  but  limited  harborage,  it  yet  drives 
a  thriving  business.  It  is  said  to  be  the  outlet  for  the  produce  of  three  counties.  The 
number  of  arrivals  and  departures  of  steam  and  sail  is  given  at  1,450  vessels.  The 
exact  number  is  not  kn  own.  One  steamer  of  630  tons  touches  daily  while  plying  be- 
tween Norfolk  and  Pagan  Creek.  The  mean  range  of  water  is  from  3  to  7  feet,  but  the 
wind  sometimes  reduces  the  depth  on  the  bar  to  such  an  extent  that  the  vessels  are 
delayed  for  one  or  two  days. 

The  amount  of  trade  is  given  in  the  accompanying  letters  of  Mr.  Heffel finger. 

The  value  of  merchandise  received  in  the  county  is  stated  to  be  $500,000.  Among 
the  principal  articles  shipped  are :  150,000  feet  of  lumber,  600,000  shingles,  10,000  bar- 
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rels  of  flonr,  60,000  bushels  of  sweet  potatoes^  60,000  boshels  of  oysters,  and  other 

articles. 

The  popnlation  of  Elisabeth  City  Connty  is  8,300 ;  Hampton  is  the  ooanty-seat,  with 
a  popafation  of  aboat  1,200.  York  and  Warwiolc,  the  adjacent  and  tribatary  coanties, 
have  together  a  population  of  about  8,700. 
The  town  has  a  steam  grist-mill,  a  steam  flonring-mill,  and  a  sash  and  door  factory. 
A  map  of  the  bar  at  the  month,  on  a  scale  of  100  feet  to  the  inch,  aocompanies  this 
report ;  also  a  map  showing  the  connection  of  the  village  of  Hampton  and  Fortress 
Monroe,  on  a  scale  of  to^tttt* 

Very  respectfully,  yonr  obedient  servant, 

S.  T.  ABERT, 
United  States  CwU  Enfineer, 

■  Brig.  G  *n.  A.  A.  Humphreys, 

CkUf  of  Engineers,  V.  S.  A. 


REPORT  OF  MR.  A.  K.  MICHLER,  ASSISTANT  ENGINEER* 

Portsmouth,  Va.,  February  10, 1675. 

Sir  :  I  hav^  the  honor  to  snbmit  the  results  of  a  survey  and  examination  of  Hampton 
River,  Virginia,  made  in  conformity  with  your  instructions  December  2,  1874,  by  Mr. 
W.  H.  Powless  and  myself. 

Hampton  River  is  one  of  the  numerous  streams  forming  Hampton  Roads,  into  which 
it  flows  about  two  miles  northwest  of  Old  Point  Comfort.  It  is  to  a  great  extent  the 
only  source  of  outlet  for  the  produce  of  a  portion  of  Warwick  and  York  Counties,  and 
Elizabeth  City  Connty,  of  wnich  Hampton  is  the  county-seat.  Hampton  is  quite  a 
thriving  little  town  of  1,200  inhabitantB,  situated  one  mile  from  the  mouth  of 
the  river.  Since  the  war  it  has  been  much  improved,  and  greatly  increased  in  pop- 
nlation and  property  valuation.  The  National  Military  Asylum  for  disabled  soldiers, 
and  the  colored  normal  school,  are  the  principal  public  institutions.  It  contains  three 
saw-mills.  In  addition  to  the  numerous  sailing- vesselfl,  there  is  a  fine  daily  steamer 
plying  between  the  town  and  Norfolk,  Portsmouth,  Old  Point,  and  Smithfield.  For 
detailed  information  concerning  the  shipping,  I  respectfully  refer  to  the  appended  sta- 
tistics, kindly  furnished  by  Mr.  Heffelfinger,  a  gentleman  of  undoubted  reliability. 

The  examination  was  confined  to  the  bar  at  the  mouth  of  the  river,  as  between  this 
point  and  Hampton  there  is  a  continuous  channel,  60  feet  in  width  and  8  feet  in  depth 
at  mean  low  water.  At  Hampton  navigation  is  checked  by  a  bridge  across  the  river 
having  no  draw. 

The  formation  of  the  bar  may  be  attributed  to  various  causes,  all  of  which  are  to 
some  extent  worthy  of  consideration.  The  grounds  of  the  Military  Asylum  terminate 
along  the  mouth  of  the  river  by  a  bank  averaging  8  feet  in  height.  The  bank  has 
been  gradually  wearing  away  from  the  action  of  the  waves  at  times  of  heavy  seas, 
and  tc  such  an  extent  as  to  cause  the  authorities  of  the  Home  to  be  fearfnl  for  the 
safety  of  the  property,  and  to  make  them  endeavor  to  have  a  riprap  built  to  prevent 
further  encroachments.  The  material  thus  washed  away  may  conduce  to  some  extent 
to  the  formation  of  the  bar,  but  that  this  has  but  little  influence  I  am  persuaded,  from 
the  character  of  the  material  forming  the  bar  being  hard,  white  sand.  It  is  also 
attributed  to  the  washings  from  what  is  known  as  Hampton  Bu*.  This  bar  makes  off 
from  Old  Point  Comfort  in  a  southwesterly  direction,  and  is  about  two  and  one-half 
miles  long,  crossing  the  direction  of  the  river  nearly  at  right  angles  and  about  a  mile 
and  a  quarter  from  the  mouth.  There  are  only  from  2  to  3  feet  of  water  on  it  at  low 
water.  Strong  easterly  winds,  especially  from  the  southward,  cause  very  heavy  seas 
to  roll  over  this  bar,  and  particles  may  become  dislodged  and  by  the  flood-tides  carried 
to  and  deposited  at  the  point  examined.  It  is  said  that  at  one  time  huoys  were  placed 
at  the  mouth  of  the  river,  and  perhaps  the  anchors  were  left,  and  laid  the  foundation 
for  the  bar.    Nothing  was  found  of  this  kind  in  the  hurried  examination  made. 

The  material  of  the  bed  within  that  portion  of  the  river  shown  on  the  aooompany- 
ing  sketch  is  very  soft  mud.  The  most  probable  cause,  it  appears  to  me,  is  as  follows: 
It  will  be  observed  from  the  United  States  Coast  Survey  of  this  section  that  the  water 
between  Hampton  Bar  and  the  mainland  varies  in  depth  from  8  to  12  feet,  and  that  the 
channel  between  the  bar  and  Old  Point  is  very  narrow. 

It  seems  probable  that  the  fine  particles  of  sand  forming  the  bed  may  have  bera 
brought  down  from  the  James  River  by  the  strong  ebb-tides,  and  the  narrow  channel 
at  Old  Point  preventing  a  free  egress,  the  material  deposits  itself  along  the  shore  at 
the  asylum  until  at  last  it  has  encroached  upon  the  channel  at  the  mouth  of  Hampton 
River.  This  view  is  assisted  by  the  fact  that  the  portion  of  the  bottom  to  the  left  of 
the  channel  is  mud,  as  shown  in  the  map,  and  that  between  the  channel  and  the  asylom 
grounds  sand.  If  either  the  first  or  latter  view  be  the  correct  one,  a  dike  or  wicker- 
work  fence  on  the  east  side  would  perhaps  be  an  advantage. 
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In  order  to  secnre  a  correct  determination ,  it  would  be  necessary  to  make  carefal 
observations  of  the  tides  and  winds,  their  effect  npon  the  different  places  mentioned, 
and  the  character  of  the  material.  Whatever  may  be  the  canse,  the  accretion  has  been 
very  slow,  Captain  Shermerhom,  of  the  daily  steamer,  informing  me  that  no  percepti- 
ble chanfi^e  has  taken  place  in  the  last  seven  years. 

The  soundings  taken  are  reduced  to  mean  low  water,  as  determined  simply  from  the 
one  day's  observations,  having  taken  the  mean  low-water  marks  pointed  out  to  me  bv 
the  boatmen  of  the  locality.  The  rise  and  fall  of  the  tides  coinciding  so  nearly  with 
that  ^iven  for  Old  Point  Comfort  by  the  United  States  Coast  Survey,  and  there  being 
no  wind  perceptible,  I  presume  my  zero  to  have  been  correctly  established.  Sufficient 
examination  was  made  to  assure  me  that  the  8-foot  carve  reached  without  the  mouth 
was  continuous. 

It  is  desired  that  a  channel  be  cut  to  a  depth  of  8  feet  at  low  water,  and  it  is  believed 
that  when  excavated  it  will  remain  open  for  a  long  time. 
I  am,  sir,  very  respectfully,  your  obedient  servant, 

A.  K.  MICHLER, 
A88iatant  Engineer, 
Mr.  S.  T.  Abrrt, 

United  States  Ctvil  Engineer, 


COMMERCIAL  STATISTICS. 
1. 

Hampton,  Va.,  February  11, 1875. 

Sir  :  I  beg  leave  to  submit  for  your  information  the  following  report  in  regard  to  the 
sbippiog  interests  of  Hampton  River.    The  statistics  accompanying  this  report  do  not 
claim  to  be  exact,  but  are  based  on  estimates  made  from  the  most  reliable  information 
accessible  to  me. 

Statement  of  arrivals  and  departures  of  sailing-vessels  and  steamers  in  Hampton  River  for 

one  year. 

Sail-vessels 1,125 

Steamers 325 

Total 1,450 

Draught  of  water  of  vessels  arriving  and  departing,  from  3  feet  to  9  feet. 
Tonnage  of  same,  from  12  to  250  tons  for  sail- vessels ;  and  630  tons  average  foe 
steamers. 

Estimate  of  the  amount  and  character  of  merchandise  received  and  shipped  from  ihe  wharves 

in  Hampton  River  for  one  year. 

Receipts : 

60, 000  bushels  of  oysters. 
12, 000  bushels  of  coro. 
1,  .500  bags  guano  and  phosphate. 
10, 000  barrels  flour. 
1, 500  tons  coal. 
600, 000  shingles. 
200, 000  laths. 
1, 500, 000  feet  of  lumber. 
800  tons  of  ice. 
140, 000  barrels  and  cases  of  liquors,  provisions,  and  general  merchandise. 

Sh''pments: 

5, 000  bushels  wheat. 
60, 000  bushels  sweet  and  Irish  potatoes. 
60, 000  bushels  oysters. 

All  vessels  drawing  over  6  feet  of  water  are  liable  to  detention  at  Hampton  Bar,  and 
are  detained^  unless  they  arrive  at  hish  tide.    While  waiting  for  high  tide,  vessels  fre- 
quently experience  a  change  of  wind,  and  thus  are  detained  for  one  or  two  days. 
I  am,  sir,  very  respectfully,  your  obedient  servant, 

JAC.  HEFFELFINGER. 
Mr.  S.  T.  Abert, 

United  Slates  Civil  Engineer. 
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2. 

Hampton,  Va.,  Bebruary  12, 1875. 

Sir  :  I  sabiiiit  for  your  information  the  following  Btatiatics,  Bappleinentary  to  my 
report  of  the  1 1th  instant : 

Population  of  Elizabeth  City  Connty,  including  the  town  of  Hampton  (cen- 
sus 1870) 8.303 

Present  population  of  Elizabeth  City  County,  including  Hampton  (esti- 
mated)         9,200 

Number  of  licensed  merchants  in  Hampton 63 

Number  of  licensed  merchants  in  county,  exclusive  of  Hampton ^ 

Total  in  county 85 

Population  of  territory  tributary  to  Hampton  for  supplies  of  merchandise, 
post-office,  &c.,  including  the  eastern  portions  of  York  and  Warwick  Conn- 
ties  (estimated) 11,800 

Value  of  merchandise  received  and  sold  in  the  county  (estimated) $500,000 

Mills  in  Hampton  :  Steam  grist-mill,  1 ;  steam  planing-mill,  I ;  steam  sash  and  door 
mill,  1. 
Respectfully  submitted. 

JAC.  HEFFELFINGEB. 
Mr.  S.  T.  Abbrt, 

United  State9  Civil  Engineer, 


WIS. 

EXAMINATION  OF  PAGAN  CREEK,  VIRGINIA. 

United  States  Engineer  Office, 

Washingtonj  D.  C,  March  1,  ItTb, 

General:  A  survey  and  examination  of  Pagan  Creek,  Virginia,  was  ordered  in  the 
appropriation  bill  for  the  improvement  of  rivers  and  harbors,  approved  June  23, 1874, 
and  this  duty  being  assigned  to  me  by  Engin^r  Department  letter  under  date  of  Jalj 
9,  1874, 1  have  now  the  honor  to  submit  my  report. 

Pagan  Creek  is  a  tributary  of  the  James  River,  into  which  it  empties  twelve  miles 
from  its  mouth,  and  about  twenty  miles  from  Norfolk.  It  is  navii^able  as  far  as  Smith- 
field,  a  distance  of  five  miles.  It  flows  wholly  within  Isle  of  Wight  Connty.  Thii 
county  contains  57,517  acres  of  improved  land,  valued  at  $1,145,1^.  The  estimated 
value  of  the  farm-products  is  $373,989,  and  of  the  live  stock  at  $146,407,  according  to 
last  census. 

Pagan  Creek  is  formed  by  C3rpress  Creek  and  Smithfield  Creek,  which  nnite  about 
four  and.  three-quarters  miles  from  the  mouth  and  one-fourth  of  a  mile  below  the  town 
of  Smithfield.  For  its  entire  length  it  winds  through  salt-marshes  and  mud-flats,  which 
now  occupy  the  ancient  tidal  area,  once  tilled  by  the  creek.  The  marshes  seem  to  have 
been  formed  by  the  sediment  of  the  two  tributary  creeks  and  the  James  River,  de- 
posited npon  the  oyster-beds.  These  beds  sometimes  grow  to  the  height  of  mean  tide, 
and  are  further  increased  by  the  dSbria  of  broken  shells  which  are  heaped  up  by  tiie 
winds.  This  efiect  is  frequently  observed  in  the  sounds  of  Carolina.  The  channel  is 
said  to  have  maintained  its  depth  for  many  years.  If  this  be  true  it  will  not  be  diffi- 
cult to  keep  an  open  channel  by  a  repetition  of  the  dredging  at  long  intervals. 

Except  upon  the  bars  the  depth  of  water  in  the  creek  varies  from  8  to  30  feet.  Be- 
tween the  month  and  Smithfield  four  bars  obstruct  the  navigation.  The  upper  or 
Bridge  Bar,  which  is  the  worst,  occurs  at  the  confluence  of  the  creeks,  where  the 
channel  makes  a  sudden  turn.  A  depth  of  4^  feet  can  be  carried  over  it  at  low  water. 
The  obstructions  from  the  confluence  channels  can  be  easily  corrected. 

Wright's  Bar  is  one  and  one-half  miles  from  Smithfield.  Here  the  creek  expands 
from  a  width  varying  between  250  and  1,000  feet  to  a  width  of  4,800  feet,  which  it  re- 
tains for  one  and  mie-half  miles.  In  this  distance  three  bars  occur,  close  together, 
two  of  them  designated  as  Wright's  Bars,  having  on  them  about  5  feet  of  water  at 
low  water,  and  the  third  having  5^  feet  at  low  water,  known  as  Bob  Shoal.  All  the 
bars  are  composed  of  soft  mud  and  occasional  oyster-beds,  which  are  found  of  larger 
extent  on  the  two  last  named. 

To  correct  the  effect  of  the  broad  expanse  which  is  found  between  Wright's  Point 
and  Bob  Shoal,  a  dike  on  the  left^f  the  channel,  and  perhaps  another  on  the  right, 
may  be  necessary,  but  it  wonld  be  better  to  leave  the  question  of  its  construction 
until  farther  examination  can  be  made.  A  deposit  in  process  of  formation  by  natural 
causes  upon  each  side  of  the  channel  may  supersede  the  necessity  for  the  construction 
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of  a  dike,  and  it  is  probable  that  when  the  channel  is  excavated  through  Wright's 
Bar  and  Bob  Shoal,  the  current  will  be  sufficient  to  preserve  the  depth.  As  a  more 
careful  study  of  this  part  of  the  stream  is  necessary  before  a  dike  can  be  recom- 
mended, I  have  not  included  the  cost  of  a  structure  of  this  kind  in  my  estimate  for 
the  improvement  of  the  creek.  An  examination  can  be  made  for  the  purpose  of  deter- 
mining the  propriety  of  its  construction,  during  the  progress  of  the  work  at  other 
points.  The  question  to  be  determined  relates  to  the  height,  length,  and  position  of  the 
dike,  or  dikes,  and  to  the  manner  of  its  construction.  From  inspection,  I  should,  if 
dikes  were  necessary,  estimate  for  aggregate  length  of  about  4,500  feet,  which  might 
be  built  for  $13,500.  The  general  estimate,  therefore,  should  be  received  as  condition- 
ally subject  to  an  increase  to  the  extent  of  the  amount  just  stated. 

The  bar  next  in  order,  and  the  last,  is  found  in  the  James  River,  at  the  mouth  of  the 
creek.  Two  channels  afford  a  passage  over  it  between  the  river  and  the  creek.  One 
of  them  my  assistant,  Mr.  Michler,  states  has  a  suitable  depth  of  water,  and  a  width 
of  100  feet,  but  according  to  the  pilots  it  is  circuitous,  obstructed  by  oyster-rock,  and 
difficult  of  navigation  at  night.  The  channel  proposed  for  improvement  has  a  width 
of  100  feet.  From  its  position,  it  is  accessible  at  all  hours.  The  low- water  depth  on 
the  bar  is  between  3^'  and  4^  feet,  the  range  of  the  tide,  daring  the  survey,  being 
unusually  great,  or  about  4  feet.  The  average  range  of  tide  is  2.6  feet,  but  the  low 
water  established  during  the  survey,  being  more  favorable  as  a  basis  for  estimating 
the  depth  of  the  cut,  has  been  used  for  that  purpose. 

The  cuts  through  the  bars  within  the  creek  are  estimated  for  a  width  of  60  feet  and 
a  depth  of  8  feet.  These  depths  will  give  a  navigable  channel  to  Smithfield,  with  a 
depth  of  from  6|  to  7  feet,  which  is  sufficient  for  the  present  wants  of  the  community. 
The  assumed  width  of  the  cut  is  moderate,  but  the  depth  has  been  taken  a  little  in 
excess  of  the  ruling  depth  on  the  outside  bar,  in  order  to  permit  the  mud  to  take  its 
natural  slope. 

The  probable  cost  of  the  work,  estimated  with  the  above  dimensions,  is  as  follows : 

Bridge  Bar,  6,000  cubic  yards  dredging,  at  45  cents • (2,700  00 

Wrilht's  Bwl  7',000  \  ^^y^  ^'^^^^  y*'^*  dredging,  at  40  cents 4, 800  00 

Bob  Shoal,  12,000  cubic  yards  dredging,  at  40  cents 4,800  00 

Bar  at  the  mouth,  27,000  cubic  yards  dredging,  at  50  cents 13,500  00 

Contingencies,  10  per  cent 2,580  00 

Total 28,380  00 

If  Congress  desires  to  select  the  most  obstructive  bars  for  improvement,  I  would 
recommend  the  Upper  or  Bridge  Bar,  and  the  bar  at  the  mouth,  which  could  be  im- 
proved at  the  same  time.    The  cost  of  this  part  of  the  improvement  would  then  be : 

Bridge  Bar $2,700  00 

Bar  at  the  mouth 13,500  00 

Contingencies,  10  per  cent 1,620  00 

Total. 17,820  00 

The  other  bars  can  be  improved  in  the  order  of  succession. 

I  submit  herewith  charts  of  Bridge  Bar,  Wright's  Bars,  and  Bob  Shoal,  and  the  bar 
at  the  mouth ;  also,  a  general  tracing  of  the  map  of  the  creek,  made  by  the  United 
States  Coast  Survey. 

It  will  be  observed,  upon  comparison  of  the  charts  of  Mr.  Michler  and  Mr.  Powless 
with  the  localities  of  the  bars  marked  upon  the  Coast-Survey  chart,  that  a  consider- 
able difference  exists.  This  is  due  to  the  extreme  low  water,  caused  by  the  winds,  at 
the  time  of  the  survey. 

The  survey  was  made  conjointly  by  Mr.  Michler  and  Mr.  Powless,  assistant  engineers. 

Smithfield,  the  head  of  navigation,  has  a  population  of  about  1,000  inhabitants. 

It  contains  a  ship-yard,  saw-mill,  and  tram-way  for  the  transportation  of  lumber 
from  the  swamp  to  the  wharf.  A  river-steamer,  the  Hampton,  of  630  tons,  and  draw- 
ing about  4i  feet  of  water,  plies  between  Norfolk  and  the  creek,  making  the  round  trip 
in  two  days.  This  steamer  is  sometimes  seriously  delayed  when  the  winds  concur 
with  low  water  to  reduce  the  depth  upon  the  bars.  In  commoif  with  Norfolk,  this 
place  has  experienced  an  increase  of  trade,  and  the  trucking  business,  for  which  this 
region  is  favorable,  has  contributed  largely  to  this  result. 

A  letter  of  Mr.  R.  S.  Thomas,  also  appended,  seems  to  give  a  very  fair  statement  of 
the  trade  of  Smithfield. 

Very  respecYfully,  your  obedient  servant,  * 

S.  T.  ABERT, 
United  States  Civil  Engineer, 

Brig.  Gen.  A.  A.  Humphreys, 

Chief  of  Engineers^  TJ,  S,  A, 
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COMMERCIAL  STATISTICS.  I 

Smithfikld,  Va.,  November  te,  1871 

Dbak  Sir  ;  I  have  pat  myself  to  great  paios  to  obtain  from  the  most  reliable  eoarees 
correct  information  of  the  qaantity  and  variety  of  products  that  are  anaaally  shipped 
from  this  place,  and  I  herew'ith  submit  to  you  the  result.  It  is  based  on  the  maaiftasU 
of  shippers,  and  can  with  confidence  be  relied  on.  From  the  stateineots  furnisbed  me, 
I  find  that  the  annual  shipments  from  here  average  as  follows,  viz:  14.875  barrels  of 
apples;  7,661  barrels  of  potatoes;  406  barrels  of  brandy;  483  barrels  of  vioeiirar;  Sth 
barrels  of  sundries;  211^878  pounds  of  bacon;  321,335  pounds  of  dried  fruit;  5,775 
pounds  of  lard  ;  72,092  pounds  of  junk  ;  78,400  dozen  eggs ;  40,'K)0  bushels  of  oysteri; 
5,000  cords  of  wood,  &c. ;  79,300  bushels  of  pea-nuts;  4,025  bushels  of  pease ;  805  bash- 
els  of  beans;  525  bushels  of  com;  1,175  bushels  of  meal;  1,645  bushels  of  sundries; 
441  cattle ;  704  sheep ;  10,834  chickens ;  500,000  feet  of  lumber.  And  the  return  cargoes 
are :  14,077  barrels ;  3,318  boxes ;  6,216  bags ;  15,359  packages. 

If  the  bars  in  our  creek  were  removed,  not  only  would  the  present  trade  of  this  place 
be  facilitated,  but  it  would  be  greatly  enlarged.  The  heaviest  trade  of  this  section  is, 
and  for  the  future  will  be,  cord-wood  and  lumber.  If  our  creek  had  a  depth  of  8  feet, 
vessels  carrying  200  cords  of  wood  and  200,000  feet  of  lumber  could  load  at  oar  wharves, 
while  at  present  only  those  that  carry  100  cords  of  wood  and  100,000  feet  of  lumber 
can  visit  this  place,  and  this  at  very  serious  risks,  as  they  always  have  to  go  out  at  the 
very  flood  of  the  tide,  and  rarely  ever  escape  getting  aground  on  the  well-known  bars. 
It  is  these  bars  that  make  vessels  generally  trading  here  timid  of  oomtag,  and  entirely 
exclude  others  of  heavier  draught  that  would  gladly  seek  the  freight  that  anxiously 
awaits  them.  Not  only  do  vessels  drawing  7  and  8  feet  of  water  frequently  ground  ia 
our  creek,  but  the  Hampton,  our  daily  steamer,  that  was  built  with  special  referenoe 
to  the  condition  of  our  water,  and  draws  only  4^  feet,  is  frequently  most  seriously  ia- 
convenienced ;  and  twice  since  Messrs.  Michler  and  Powless  have  been  here  sha  was 
BO  nearly  grounded  that  wo  thought  she  would  have  to  stop,  and  only  forced  herself 
over  the  bars  with  the  utmost  difficulty. 

I  sincerely  hope  (and  I  express  the  anxious  wish  of  this  section,  and  of  all  persons 
who  trade  with  it)  that  the  bars  that  impede  the  commerce  of  this  place  will  be  removed 
from  our  creek,  and  that  an  appropriation  will  be  made  by  the  general  goverumeot 
large  enough  to  give  us  a  depth  of  8  feet  of  water. 

The  above  estimates  do  not  include  the  cargoes  of  melons  and  the  boxes  of  track 
that  are  annually  shipped  from  this  place,  concerning  which  I  have  no  reliable  data. 
Very  respectfully,  &o., 

R.  S.  THOMAS. 

Mr.  S.  T.  Abkrt, 

United  States  Civil  Engineer. 


W17. 

EXAMINATION  OP  BLACKWATER  RIVER,  VIRGINIA. 

United  States  ENorNRBR  Office, 

IVaahington,  />.  C,  March  3,  1875. 

General:  A  survey  and  examination  of  Blackwater  River  was  ordered  in  the  ap- 
propriation for  the  improvement  of  rivers  and  harbors,  approved  June  23,  1874.  and 
this  duty  being  assigned  to  me  by  Engineer  Department  letter  under  date  of  July  9, 
1874, 1  have  now  the  honor  to  submit  my  report. 

During  the  latter  part  of  November  I  made  a  personal  examination  of  th^  Black- 
water  River.  From  the  representations  made,  the  principal  obstructions  consist  of 
snags,  logs,  and  overhanging  trees,  and  more  particularly  of  a  very  sharp  bend  called 
George's  Bend,  about  five  miles  below  Franklin.  As  there  has  never  been  any  improve- 
ment of  this  river,  it  was  thought  that  an  attempt  to  remove  the  logs  would  develop 
a  large  number  of  these  obstructions,  the  accumulation  of  past  years.  The  survey, 
however,  has  not  sustained  this  expectation. 

The  Blackwater  River  has  its  source  in  Prince  George  County,  about  twenty  miles 
southeast  of  Petersburg,  Va.  Its  general  direction  is  south,  flowing  along  the  bonlers 
of  Surry,  Sussex,  Isle  of  Wight,  Southampton,  and  Nansemond  Counties.  It  unitM 
with  the  Nottoway  River,  on  the  border  of  North  Carolina,  to  form  the  Chowan  River, 
which  empties  into  Albemarle  Sound.  It  is  thirteen  miles  long,  and  forms  a  navigable 
connection  between  the  sounds  of  North  Carolina  and  the  Seaboard  and  Roanoke  Rail- 
road at  Franklin,  where  navigation  is  stopped  by  the  railroad  bridge. 

This  village,  which  is  the  largest  on  the  river,  has  about  300  inhabitants,  and  is 
about  forty  miles  from  Norfolk.  It  contains  a  saw-mill  with  an  annual  capacity  of 
4^000,000  feet  of  lumber,  a  cotton-gin,  telegraph  and  railroad  offices,  and  a  few  stores. 
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New  South  Quay,  abont  five  miles  below  Franklin,  and  Cobb's  Landing,  two  miles 
above  tbe  month  and  in  the  Nottoway  River,  are  the  prinoipal  shippiug-poiots  for  the 
trade  of  the  adjacent  country. 

Three  steamers  ply  on  the  river,  two  of  them  belonging  to  the  Albemarle  Steam 
Navigation  Company,  and  the  third  to  Mr.  John  Hill,  of  Portsmouth.  One  of  the  com- 
pany's steamers  makes  tri-weekly  trips  between  Franklin,  Edenton,  and  Plymouth, 
N.  C.,  the  other  makes  semi-weekly  trips  to  Gatesville,  N.  C.  Mr.  Hill's  propeller 
makes  tri-weekly  trips  to  Murfreesborongh,  N.  C.  The  steamers  carry  down  supnlies 
and  bring  up  the  products  of  the  country  to  Franklin,  whence  they  are  forwarded  by 
rail  to  Portsmouth  and  Norfolk. 

During  the  fishing-season  a  steamer  is  run  especially  to  accommodate  this  trade. 
Mail  for  fifty  post-offices  in  the  counties  bordering  the  Chowan,  as  I  am  credibly  in- 
formed, is  carried  by  the  steamer  Lota. 

Tbe  Biackwater  is  a  sluggish,  tortuous,  tideless  stream,  flowing  for  the  most  part 
through  cypress-swamps,  which  near  its  mouth  have  a  dense  undergrowth  of  canes. 
Tbe  higher  land,  where  it  appears,  is  cultivated,  or  else  covered  with  a  growth  of  oak 
and  pine.  A  slight  rise  of  the  river  causes  an  overflow  of  an  area  of  country.  The 
rise  of  water  from  the  heaviest  rain  does  not  exceed  3  or  4  feet.  The  high  land  comes 
to  the  river  at  distances  of  from  1,000  to  3,000  feet.  The  soil  is  well  adapted  to  cotton 
and  pea-nuts,  which  are  the  prinoipal  crops. 

The  width  of  the  Biackwater  varies  from  100  to  275  feet,  and  its  depth  from  8  to  38 
feet.  As  will  be  seen  by  an  inspection  of  the  map,  no  difficult  bars  obstruct  its  course. 
At  one  point  the  river  is  contracted  by  a  bar,  which  should  be  dredged  in  order  to  give 
snfficient  width  to  the  channel.  This  bar  is  said  to  have  been  formed  largely  by  saw- 
dast  brought  down  the  river  from  the  saw-mill  at  Franklin.  An  injunction,  however, 
has  been  issued  to  prevent  the  operatives  of  the  mill  from  throwing  any  more  sawdust 
into  the  river,  and  it  is  now  deposited  on  the  adjacent  low  grounds.  The  removal  of 
snags  and  the  felling  of  overhanging  tfees  constitute  the  principal  improvements  re- 
quired to  facilitate  navigation.  About  one  and  four-tenths  miles  from  the  mouth,  near 
two  wrecks,  are  several  piles,  which  should  be  removed.  They  stand  in  17  feet  of 
water,  and  about  75  feet  from  the  shore.  Several  other  piles,  in  other  parts  of  the 
river,  might  be  removed  with  benefit  to  navigation. 

Navigation  is  also  obstructed  by  several  bends,  but  only  one  offers  obstructions 
serious  enough  to  warrant  an  estimate  for  its  removal.  This  exception  is  found  at 
George's  Bend,  about  half  a  mile  below  New  South  Quay.  The  river  at  this  point 
makes  a  sudden  bend  in  the  shape  of  an  S.  The  mail-steamer  (117  feet  long)  is  obliged 
to  stop  in  passing  the  bend,  and  I  have  seen  the  large  steamers  compelled  to  pass  out 
a  line  in  order  to  warp  round  the  bend. 

As  the  company  intends  to  introduce  a  steamer  158  feet  in  length,  the  difficulty  of 
passing  this  point  will  be  much  increased.  It  is  proposed  to  cut  off  one  of  the  points 
m  the  bend  tor  a  distance  of  100  feet  back,  and  to  a  depth  of  7  feet.  Although  this 
would  not  remove  the  difficulty,  it  wonld  considerably  lessen  it. 

As  tbe  roots  of  cypress  are  difficult  to  remove,  I  have  estimated  the  excavation  at 
the  average  rate  of  |2  per  cubic  yard. 

The  following  approximate  estimate  is  respectfully  submitted : 

6,000  cubic  yards  dredging,  at  |2 |12, 000  00 

50snags  to  be  removed,  at  (16 800  00 

Felling  and  removing  trees 600  00 

Removing  twenty  piles 100  00 

Contingencies,  10  per  cent 1,350  00 

Total 14,850  00 

To  Mr.  John  Hill,  treasurer  of  the  Albemarle  Steam  Navigation  Company,  I  am  in- 
debted for  much  information,  and  for  assistance  during  the  survey.  A  statement  of 
the  trade  of  tbe  river  has  been  offered  by  Mr.  Hill,  but  has  not  vet  been  received. 

The  triangulation  and  topography  were  conducted  by  Mr.  Elliott  and  Mr.  Powless, 
and  the  hydrography  by  Mr.  Tnrrill. 
A  general  map  of  the  river,  on  a  scale  of  tu  ^)  accompanies  this  report. 
Very  respectfully,  your  obedient  servant, 

S.  T.  ABERT, 
United  States  Civil  Engineer, 
Brig.  Gen.  A.  A.  Humphreys, 

Chitf  of  Engineers,  U,  S.  A. 
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W20. 

EXAMINATION  OF  CHICKAHOMINY  RIVER,  VIRGINIA. 

United  States  Enginerr  Office, 

Washington,  D,  C,  May  24,  1875. 

General  :  A  snrvey  and  examination  of  tbe  Chiokahominy  River  was  ordered  in  the 
appropriation  bill  for  tbe  improvement  of  rivers  and  harbors  approved  Joae  23,  ld74, 
and  this  dnty  being  assigned  to  me  by  Engineer  Department  letter  ander  dateof  Jaly 
9,  1874, 1  have  now  the  honor  to  submit  the  following  report  of  a  personal  examioa- 
tion : 

This  river  rises  in  Henrico  County,  Virginia,  abont  twelve  miles  northwest  of  Rieb- 
mond;  flows  southeast,  having  Rent  and  Hanover  l/Ountie«  on  the  north,  and  on  tbe 
south  Charles  City  County,  and  empties  into  the  James  River  forty  miles  from  its 
mouth,  near  Newport  News. 

The  upper  part  of  the  river,  as  far  as  Forge  Bridges,  is  confined  to  one  or  more  small 
channels,  flowing  through  swampy  bottom-laud  which,  on  the  Mechamcsville  road,  it 
crossed  by  a  causeway  and  six  bridges. 

At  Long  Bridges  the  county  road  crosses  the  forks  of  the  river.  Between  Long 
Bridges  and  Forge  Bridges,  a  distance  of  ten  miles  by  the  river,  the  main  channel,  ^ 
to  80  feet  wide,  wanders  through  a  cypress-swamp,  which  varies  from  one  half  to  one 
mile  in  width.  Its  course  is  tortuous,  intricate,. broken  by  cut-offd  aud  obstracted  by 
trees,  snags,  logs,  and  drift.  The  depth  varies  from  5  to  13  feet  durine  eight  monlhs 
of  the  year,  to  18  inches  or  2  feet  during  the  remaining  four  montbs  of  the  dry  seasoo. 
The  floods  have  a  range  of  8  feet  above  low-water.  This  part  of  the  river  is  so  ob- 
structed by  logs  and  drift  that  it  is  with  difficulty  that  a  small  skiff  can  be  drawn 
through  or  over  them.  These  obstructions  dam  back  the  water,  and  sabmerge  a  ]arg« 
tract  of  land.  Their  removal  will  change  the  regimen  of  the  river,  which  is  now  im- 
passable, and  will  improve  the  salubrity  of  the  adjacent  land. 

About  four  miles  above  Korge  Bridges  the  logs  have  been  partially  removed  by  tbe 
lumber-men  engaged  in  rafting  oak  timber.  With  proper  appliances,  the  channel  be- 
ween  Long  and  Forge  Bridges  can  be  cleared  for  $300  per  mile,  or  a  total  of  $3,000  for 
the  ten  milei. 

Forge  Bridges  spans  the  old  channel  of  the  river,  now  impassable,  and  bridges  the 
oanal,  which  cuts  off  a  bend  and  affords  a  channel  for  barges  and  timber-rafts.  Tbit 
canal  is  said  to  have  been  constructed  in  colonial  days  by  the  British  government, 
which  levied  a  heavy  tax  on  the  tobacco  transported  from  this  section  of  the  State. 

The  head  of  lighter  br  schooner  navigation  is  one-half  a  mile  below  Forge  Bridges, 
at  the  end  of  the  canal. 

The  name  of  Forge  Bridges  has,  until  recently,  been  a  mystery  to  every  one.  Soanes's 
Bridge  and  Jones's  Bridge  has  been  substituted,  but  the  traditionary  name  has  been 
Forge  Bridges.  About  throe  years  since,  a  flood  washed  away  the  dam  of  Townseod'« 
mills  (about  one-half  a  mile  above  the  bridge),  and  revealed  the  foundation  of  an  old 
forge  with  trip-hammer,  slabs  of  iron,  and  other  evidences  of  a  forge.  It  was  then 
recollected  that  the  locality  bore  the  name  of  Providence  Forge  in  colonial  times. 

From  Forge  Bridges  to  Holly's  Landing  is  7  miles.  For  much  of  this  distance  tbe 
removal  of  logs,  trees,  and  drift  will  be  necessary.  From  Forge  Bridges  to  Windsor 
Shades  is  19  miles.  In  this  distance  the  river  is  tortuous  and  narrow,  varying  from  &i 
to  70  feet  in  width,  and  flows  between  low  swampy  banks.  The  bar  at  the  Shades  is 
formed  of  hard  sand  and  is  abont  300  feet  long,  with  a  depth  of  3  feet  at  low-water. 

Immediately  below  this  bar  a  creek  enters  tbe  river,  and  seems  to  exert  some  ioflo- 
ence  in  its  formation.  I  cannot  state  without  a  more  careful  examination  whether 
any  advantage  would  result  from  changing  its  angle  of  confluence.  The  bar  can  be 
easily  dredged  to  7  feet  at  low- water. 

Two  miles  below  Windsor  Shades  is  Binn's  Bar.  having  3  to  4  feet  at  low-water.  Tbe 
dredging  this  bar  to  a  depth  of  6  or  7  feet  at  low- water  would  enable  larg^  wood- 
schooners  to  come  up  to  Windsor  Shades  landing.  At  present  these  vessels  after  par- 
tially loading  have  to  drop  below  Binn's  to  complete  their  load.  This  is  not  only  very 
expensive,  but  a  great  deal  of  delay  is  often  occasioned,  if  the  wind  blows  strongly  from 
almost  any  direction. 

From  Binn's  Bar  to  the  month  is  25  miles.  For  this  distance  a  depth  of  from  12  to 
30  feet  can  be  carried  as  far  as  the  bar,  on  which  there  is  II  feet  at  low  water. 

AGBICULTURE,  LAND,  TIMBER,  ETC. 

Above  Forge  Bridges  there  is  much  valuable  cypress  and  oak  timber,  but  the  extent 
of  the  forest  could  not  be  ascertained.  The  lands  along  this  point  of  the  river  are  in- 
ferior. The  average  yield  per  acre  varies  from  ten  to  forty  bushels  of  corn,  and  from 
six  to  ten  bushels  of  wheat.  With  few  exceptions,  the  land  is  not  well  cultivated. 
Marl  is  little  used.    Much  of  the  land  has  been  overflowed  by  the  water  dammed  by 
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the  accnmalation  of  logs  and  drift  above  Forge  Bridges,  and  their  renjoval  will  not 
only  benefit  navigation,  but  will  improve  the  salnbrity  of  the  adjacent  country. 

A  general  belief  exists  that  the  Chickahominy,  Pamunkey,  and  Mataponi  Rivers 
have  been  rapidly  decreasing  in  depth  in  the  upper  portions  during  the  last  fifty  years. 
Redaction  of  depth  from  the  deposition  of  sediment  must  take  place  in  all  rivers  flow- 
ing through  light  alluvial  soils,  and  this  deterioration  must  be  more  rapid  after  the 
soil  has  been  exposed  by  the  removal  of  the  forests  and  the  loosening  of  the  soil  by 
cultivation.  The  consequent  reduction  of  the  depth  in  the  channel  can  be  partially 
corrected  by  the  removal  of  the  deposits,  or  by  causing  them  to  take  place  at  points 
outside  of  the  channel. 

A  similar  deterioration  has  been  observed  in  the  European  rivers,  which  has  been 
attributed  to  other  causes  than  those  above  named.  Mr.  W.  G.  Wex,  in  a  paper  read 
before  the  Geographical  Society  of  Vienna,  states  that  certain  German  rivers  are  much 
lower  than  they  were  fifty  years  ago ;  that  the  Elbe  has  decreased  17  inches;  the  Rhine, 
24  inches;  the  Oder,  17  inches;  the  Vistula,  26  inches;  and  the  Danube,  55  inches. 
This  decrease  is  assigned  to  the  devastation  of  the  forests  and  the  consequent  decrease 
of  atmospheric  moisture — a  cause  often  assigned,  but  not  yet  demonstrated.  In  some 
localities  the  change  of  level  in  the  surface  of  the  land  by  gradual  upheaval  would 
have  to  be  considered.  Bnt  whatever  may  be  the  causes  operating,  there  can  be 
little  doubt  as  to  the  effect  of  the  sediment  brought  down  by  the  annual  rain-floods. 

The  value  of  the  annual  products  of  timber  shipped  is — 

Cord-wood $120,000 

Lumber 28.000 

Ship-timber 80,000 

Total 228,000 

The  quantity  of  grain  shipped  has  not  been  ascertained. 

The  following  statement  shows  the  distances  from  Long  Bridges  to  the  places  named : 
Long  Bridges  to  Forge  Bridges,  10  miles;  to  Holly's  Landing,  17  miles;  to  Wynne's, 
29  miles;  to  Windsor  Shades,  30  miles;  to  Osborn's,  31  miles ;  to  Binn's  Bar,  32 milts; 
to  month  of  river,  56  miles. 

The  following  approximate  estimate  is  submitted : 

Windsor  Shades    1, 700  cubic  yards  dredging ; 
Binn's  Bar 5, 000  cubic  yards  dredging  ; 

7, 700  cubic  yards  dredging,  at  50  cents $3,850 

16  miles  to  be  cleared  of  logs,  snags,  &c.,  at  $300  per  mile 4,800 

8.650 
Add  80  percent,  for  contingencies • 1,730 

Total 10,380 

A  general  map  of  the  river  and  a  hydrographic  chart  of  the  lower  part  of  same  ac- 
company this  report. 

Very  respectfully,  your  obedient  servant, 

8.  T.  ABERT, 
United  States  Civil  Engineer, 
Brig.  Gen.  A.  A.  Humphreys, 

Chief  of  Engineers,  U.  S,  A, 


[extract  from  the  annual  report  of  the  chief  of  engineers 

to  the  secretary  of  war.] 

Office  of  the  Ghisf  of  Engineers, 

WashingtoTiy  D.  0.,  October  12, 1877. 


improvement  of  NORFOLK  HARBOR. 


Norfolk  Harbor y  Virginia, — ^An  appropriation  of  $35,000  was  made  in  the  river  and 
harbor  act  of  August  14',  1876,  for  the  improvement  of  this  harbor,  the  work  proposed 
being  dredging  a  channel  through  the  bar  at  the  mouth  of  the  soutbem  branch  of 


i 
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Elizabeth  Biver.    For  the  continnation  of  this  work  and  for  the  removal  of  wreeks 
$*<^,000  are  asked  by  the  engineer  in  charge. 

Amount  appropriated  by  act  approved  Augast  14, 1876 $35,000  00 

Jaly  1,1877, amonnt  expended  daring  fiBotd  year 289  15 

Jaly  1, 1877,  amoant  available 34,710  85 

Amonnt  (estimated)  required  for  completion  of  existing  project 25, 000  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1879.     25, 000  00 

•  •••••  • 


G  8. 


IMPBOVEMENT  OF  NOBFOLK  HABBOB,  VIBGINIA. 

In  the  act  approved  Angnst  14,  1876,  an  appropriation  of  $35,000  was  made  for  the 
improvement  of  this  harbor.  The  work  was  advertised  in  the  usual  manner  and  the 
following  bids  were  received  and  opened  on  June  20  at  12  m. : 


• 

Kame  and  addreas. 

e 

g 

I" 

Time  of— 

• 

Average  daily  work, 
cubic  yards. 

Number  and  kind  d 
machines. 

a 

a 

Commence- 
ment. 

CompleUon. 

1 

9 
3 

4 

5 
6 

Morris  k,  Cuminn,  Dredg- 
ing Company,  New  York 
City. 

E.  R,  Seward.  Albany,  N.  Y. 

Clinton  Stephens, Brooklyn, 
N.Y. 

Morris  F.  Brain  ard,  Albany, 
N.Y. 

Sidney  F.  Shelboume,  New 
London,  Conn. 

American  Dredging  Com- 
pany, Philadelphia,  Pa. 

A,  J.  Dalton,  Norfolk,  Va. . . 

H.  E.  Cnlpepper,  Ports- 
mouth, Va. 

J.  H.  Fenner,  Albany,  N.  Y. 

Q.  H.  Ferris,  Baltimore,  Md 
Austin  p.  Brown, Washing- 
ton, D.  C. 

•0  13 

16 
S4 

lU 

90 

36 
18 

17 

lOi 
18i 

Oct     l,18n 

July  15, 1877 
July  10, 1877 

Sept  1,1877 

Sept  IS,  1877 

July  16,  ISn 

Aug.  16. 1877 
July  16,1877 

July  15,  ISn 

July  90, 1877 
6  weeks  after 

execution  of 

contract 

Deo.  30,1677 

Dec  30,1877 
July  10,.  1878 

Feb.  15,1878 

June  30, 1878 

Oct   16,1677 

Jan.     1, 1678 
Feb.  16,1878 

July    1,1878 

June  30, 1878 
In  8  months. 

9,000 

(  i,aooJ 
i  9,ooo5 

1  clam-shell  or  9  dip- 
pers. 

1  or  more  Starboek 
or  1  dam-sbeU. 

1  clam-shelL 

Grapple-dredge. 

Sdredgea. 

9  or  more  dippers- 
1  large  dipper. 

7 
8 

9 

10 
11 

700 
800 

The  contract  was  awarde<l  to  Mr.  Sidney  F.  Shelbonme,  of  New  London,  Conn.,  who  was  infomed  of 
the  fact  on  the  last  day  of  the  fiscal  year. 

It  will  be  seen  from  an  examination  of  the  hids  that  the  lowest  and  next  to  the  low- 
est bids  are  muoh  loss  than  might  have  been  anticipated,  on  account  of  the  distance 
and  exposed  position  of  the  dumping-ground.  A  large  amonnt  of  work  can  be  done 
under  the  present  contract,  and,  assuming  that  the  same  rates  will  be  offered  at  the 
next  letting,  the  amonnt  required  to  complete  the  work  will  be  less  than  the  original 
estimate.  Upon  this  assumption,  $25,000  will  be  sufficient  to  complete  the  dred^ng 
at  the  montn  of  the  Eastern  Branch  of  Elizabeth  River  and  to  remove  any  wreclu 
which  are  likely  to  cause  objectionable  deposits. 

In  my  report  of  February  15,  1875,  the  changes  which  had  taken  place  in  the  harbor 
of  Norfolk  and  its  approaches  were  referred  to,  and  a  survey  was  recommended  to  de- 
termine the  amonnt  of  deterioration  and  to  obtain  data  for  the  establishment  of  port- 
warden  lines.  This  work  has  been  partly  executed  by  a  board  of  officers  appointed  a( 
the  request  of  the  harbor  commissioners.  The  board  have  recommended  the  establisb- 
mmt  of  port-warden  lines,  and  have  submitted  a  general  plan  for  the  improvement  of 
the  harbor  and  its  approaches,  so  as  to  give  a  depth  of  25  feet  at  low  water  as  fw  as 
the  navy-yard. 
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The  dredging  recommended  by  the  board  iu  the  harbor  of  Norfolk,  exclusive  of  the 
approaches,  was  as  follows : 

Cubic  yards. 

1.  On  the  border  of  Portsmouth  Flats 5r)0,00O 

2.  At  the  month  of  the  Eastern  Branch 250,000 

3.  Between  the  mouth  of  the  Southern  Branch  and  Berkeley  Flats 130,000 

Total 930,000 

I  would  state  that  the  second  item  of  the  above  estimate  includes  my  estimate  for 
the  improvement  of  the  harbor,  made  in  the  report  of  February  15,  1875,  and  the  ap- 
propriation of  August  14,  1876,  was  for  the  purpose  of  executing  this  work. 

In  order  to  carry  25  feet  from  Hampton  Roads  up  to  the  city  of  Norfolk,  it  will  be 
necessary  to  dredge  the  channel  between  the  Hospital  light  and  Sewall's  Point,  so  as 
to  give  a  width  of400  feet  and  a  low-water  depth  of  25  feet,  which  will  require  tiie  re- 
moval of  about  1|200,000  cubic  yards  of  material. 

As  the  final  recommendations  of  the  board  have  not  yet  been  made  public,  it  seems 
proper  to  defer  for  the  present  making  any  estimate  for  the  general  Improvement  of 
the  harbor  and  its  approaches. 

Norfolk  is  a  port  of  entry.  The  receipts  of  customs  for  the  year  ending  June  30, 1876, 
were  $26,482.90.  The  business  of  the  city  is,  however,  almost  entirely  confined  to  ex- 
ports and  domestic  shipments  of  cotton,  naval  stores,  lumber,  breadstuffs,  &c. 

The  following  statistics  of  the  trade  and  shipping  are  given,  in  addition  to  those 
presented  in  the  report  of  February  15,  1875 : 

Foreign-hound  clearances. 


Year. 


1873 

1874 

1875 

1876 , 

Total ^ 


Tonnage. 


30,613 
51,139 
53,6P3 
65,504 

900, 939 


CoatttcUe  clearances. 


Tear. 


1873 

1874 
1875 
1876 


Total. 


Tonnage. 


1, 021, 376 

1,119,039 

968,271 

1,104,717 


4,213,493 


Crew. 


29,368 
30,506 
25,865 
28,600 


114,539 


No.  of 
bottoms. 


1.072 
1, 183 
1.029 
1,072 


4,349 


STATEMENT  OF  EXPORT  VALUES. 

1873 $1,267,769 

1874 3,906,318 

1875 6,243,972 

1876 7,825,112 


Total 19,243,171 


3Ioney  statement. 

Amount  appropriated  by  act  approved  August  14,  1876. 
July  1,  1877,  amount  expended  during  fiscal  year 


$35,000  00 
289  15 


July  1,1877,  amount  available 34,710  85 


Amount  (estimated)  required  for  completion  of  existing  project 

Amount  that  can  be  profitably  expended  iu  fiscal  year  ending  June  30,  1879. 

n.  Ex.  CO 2 


25, 000  00 
25, 000  00 


I 


45th  Congbess,  \    HOUSE  OF  REPRESENTATIVES.    (  Ex.  Doc. 
2d  Session.       )  \    No.  62. 


VETO  OF  THE  BILL  FOR  SPECIAL  TERM  OF  UNITED  STATES 

COURT  IN  MISSISSIPPL 


MESSAGE 

FROM  THE 


PRESIDENT  OF  THE  UNITED  STATES', 


ASSIGNING 


Reasons  for  tvithholding  his  approval  of  the  bill  of  the  House  (H.  R.  3072) 
entitled  ^'An  act  to  authorize  a  special  term  of  the  circuit  court  of  the 
United  States  for  the  soutliern  district  of  Mississippi,  to  he  held  at  Scran- 
ton,  in  Jackson  Count  if  J^ 


March  6, 1878. — Referred  to  the  Committee  on  the  Judiciary  and  ordered  to  be  printed. 


To  the  House  of  Representatives : 

I  return  herewith  House  bill  No.  3072,  entitled  <<An  act  to  authorize  a 
special  term  of  the  circuit  court  of  the  United  States  for  the  southern 
district  of  Mississippi,  to  be  held  at  Scranton,  in  Jackson  County,''  with 
the  following  objections  to  its  becoming  a  law : 

The  act  provides  that  a  special  term  of  the  circuit  court  of  the  United 
States  for  the  southern  district  of  Mississippi  shall  be  held  at  Scranton, 
in  Jackson  County,  Mississippi,  to  begin  on  the  second  Monday  in  March, 
1878,  and  directs  the  clerk  of  said  court  to  '^  cause  notice  of  said  special 
term  of  said  court  to  be  published  in  a  newspaper  in  Jackson,  Missis- 
sippi, and  also  in  a  newspaper  in  Scranton,  at  least  ten  days  before  the 
beginning  thereof." 

The  act  cannot  be  executed,  inasmuch  as  there  is  not  sufficient  time  to 
give  the  notice  of  the  holding  of  the  special  term,  which  Congress 
thought  proper  to  require. 

l^he  number  of  suits  to  be  tried  at  the  special  term,  in  which  the 
United  States  is  interested,  is  forty-nine,  and  the  amount  involved  ex- 
ceeds $200,000.  The  government  cannot  prepare  for  trial  at  said  special 
term  because  no  fund  appropriated  by  Congress  can  be  made  available 
for  that  purpose.  If,  therefore,  the  government  is  compelled  to  go  to 
trial  at  the  special  term  provided  for  by  this  bill  the  United  States  must 
be  defeated  for  want  of  time  and  means  to  make  preparation  for  the 
proper  vindication  of  its  rights. 

The  bill  is  therefore  returned  for  the  further  consideration  of  Con- 
gress. 

R.  B.  HAYES. 

Executive  Ma^  siox,  March  6, 1S78. 


2  SPECIAL    TERM   U.    S.    COURT   IN    MISSISSIPPI. 

I  certify  that  this  act  originated  in  the  House  of  Representatives. 

Attest : 

GEO.  M.  ADAMS, 

Cleric. 

AN  ACT  to  aiitborize  a  8i>ecial  term  of  th«  circuit  court  of  the  United  States  for  the 
southern  district  of  Mississippi  to  be  held  at  Scranton,  in  Jackson  Coiintj. 

Be  it  enacted  by  the  Senate  and  House  of  Represent^itives  of  the  United 
Slates  of  America  in  Congress  assembledy  That  a  special  term  of  the  circoit 
court  of  the  United  States  for  the  southern  district  of  Mississippi  shall 
be  holden  at  Scranton,  in  Jackson  County,  Mississippi,  to  begin  on  the 
second  Monday  in  March,  eighteen  hundred  and  seventy  eight ;  and  the 
clerk  of  said  court  shall  cause  notice  of  said  special  term  of  said  court 
to  be  published  in  a  newspaper  in  Jackson,  Mississippi,  and  also  in  a 
newspaper  in  Scranton,  at  least  ten  days  before  the  beginning  thereof. 
And  all  process,  writs,  bonds,  and  recognizances  which  relate  to  any 
suit  or  suits  pending,  or  which  may  be  instituted  in  said  court  in  behalf 
of  the  United  States  against  any  party  or  parties  for  or  on  account  of 
any  lumber,  logs,  charcoal,  or  turpentine,  or  growing  out  of  or  on  ac- 
count of  any  alleged  depredation  upon,  or  timber  cut  or  taken  from,  any 
of  the  public  lauds  of  the  United  States  in  said  district  shall  be  consid- 
ered as  belonging  to  such  special  term  :  and  such  suits  shall  l>e  then 
and  there  tried  and  determined  as  if  they  had  been  brought,  and  snch 
writs,  process,  bonds,  and  recognizances  had  been  opened  and  taken 
with  reference  and  made  returnable  to  such  special  term.  And  the  pre- 
siding judge  of  said  court  shall  have  power  to  continue  snch  special 
term  from  time  to  time  until  said  suits  shall  be  determined,  if,  in  bis 
judgment,  the  ends  of  justice  may  so  require. 

SAM.  J.  RANDALL, 
Speaker  of  the  House  of  Hepresentatixes, 

W.  A.  WHEELER, 

Vice  President  of  the  United  States  and  President  of  the  Senate. 


45th  Congress,  \   HOUSE  OF  llEPRESENTATIVES.     (  Ex.  Doc. 
2d  Session.       I  )    No.  63. 


SALE   OF   UNITED   STATES  BONDS  FOR  OUTSTANDING 

LEGALTENDER  NOTES. 


LETTER 


FROM 


THE   SECRETARY  OF  THE  TREASURY, 


IX  ANSWER  TO 


A  resolution  of  the  House  of  Representatives^  in  reference  to  the  sale  of 
United  States  bonds  for  outstanding  legal-tender  notes. 


Makcii  7, 1*78. — Referred  to  the  Committee  on  BankiDg  and  Currency  and  ordered  to 

be  printed. 


Treasury  Department,  March  7, 1878. 

Sir  :  In  response  to  a  resolation  offered  by  Mr.  Bright,  which  requests 
the  SecriBtary  of  the  Treasury  to  inform  the  Hoase  of  Representatives  of 
the  Congress  of  the  United  States  whether  be  has  *' authorized Jthe  sale 
of  any  of  the  bonds  of  the  United  States  for  the  outstanding  legal-tender 
notes  of  the  United  States,  at  par,  adding  the  current  New  York  premium 
on  gold  and  commission  for  selling;  or  whether  he  has  authorized  the  sale 
of  such  bonds  for  legal-tender  notes  upon  any  other  terms  than  the  above 
stated,  and,  if  so,  what  is  the  number  and  the  amount  of  the  proceeds  of 
such  bonds,"  &c.,  I  have  the  honor  to  state  that  all  bonds  disposed  of 
by  me  have  been  sold  for  their  par  value  in  coin,  as  provided  by  the  au- 
thorizing act  of  July  14, 1870. 

To  promote  the  convenience  of  subscribers,  the  department  has  made 
arrangements  with  the  National  Bank  of  Commerce  of  New  York  (a  pub- 
lic depositary),  whereby  currency-drafts  can  be  received  from  subscribers 
and  collected  and  converted  into  coin  for  them  at  current  rates  on  the 
day  of  the  transaction,  and  such  collections  and  conversions  have  been 
made  to  the  extent  of  about  150,000,  representing  thirty-five  subscrip- 
tions. 

Very  respectfully,^ 

JOBN  SHERMAN, 

Secretary. 

Hon.  Samuel  J.  Randall, 

Spealcer  House  of  Representatives. 


II    ' 


I 


4 


\ 


.'!"  ' 
^i' 


! 


I  ,■•  t 


:  « 


I  » 


I  1 


46th  Conobess,  \    HOUSE  OF  KEPKESENTAT1VE8.    i  Ex.  Dog. 
2d  Session.       §  \    No.  64. 


IMPROVEMENT  OF  iSOUTHVYEST  PASS  OF  THE  MISSISSIPPI 

RIVER. 


LETTER 

FROM 


THE    SECRETARY    OF    ¥AR, 


TRANSMITTING 


Report  of  engineer  upon  the  improvement  of  the  Southicest  Pass  of  Missis- 
sippi River. 


Makcii  8, 1878.— Referred  to  the  Committee  on  Commerce  and  ordered  to  be  printed. 


War  DEPART3IENT, 

Washington  City,  March  8,  1878. 

Sir:  The  Secretary  of  War  Las  the  honor  to  transmit  to  the  House  of 
Representatives,  for  the  Committee  on  Commerce,  a  letter  of  the  6th 
instant  from  the  Chief  of  Engineers,  in  reply  to  the  request  of  the  chair- 
man of  said  committee  for  information  as  to  the  necessity  for  continu- 
ing, in  the  river  and  harbor  bill,  the  appropriation  for  the  improvement 
of  the  Southwest  Pass  at  the  mouth  of  the  Mississippi  River. 

GEO.  W.  McCRARY, 

Secretary  of  War. 
To  the  Speaker 

of  the  House  of  Representatives. 


Office  of  the  Chief  of  Engineers, 

Washington,  D.  C,  March  6, 1878. 

Sir  :  In  answer  to  the  letter  of  the  25th  ultimo,  frqm  Hon.  Mr.  Rea- 
gan, chairman  Committee  on  Commerce,  House  of  Representatives,  and 
in  explanation  of  the  estimates  submitted  from  this  office  for  continu- 
ing the  improvement  of  Southwest  Pass,  Mississippi  River,  I  would 
state  that  at  the  time  the  officer  in  charge  of  that  work  made  the  esti- 
mates upon  which  those  of  this  office  for  the  next  fiscal  year  were  based, 
a  clear  channel  of  18  feet  had  not  been  attained  through  the  South  Pass, 
which  was  the  condition  upon  which,  by  the  act  of  August  14, 1876, 
work  at  the  Southwest  Pass  was  to  be  suspended. 

Under  present  conditions  this  item  should,  for  the  time,  be  omitted, 
although  a  sum  of  $10,000  ought  to  be  made  available  under  the  same 
head  of  appropriation  for  the  care  and  preservation  of  the  public  prop- 


SOUTHWEST   PASS    OF   THE   MISSISSIPPI    RIVER. 
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erty  belonging  to  this  improvement,  as  well  as  to  meet  any  contiu, 
that  may  arise  requiring  an  examination  of  the  changes  that  ma^ 
place  at  Southwest  Pass. 
The  letter  of  Hon.  Mr.  Beagan  is  herewith  returned. 
Very  respectfully,  your  obedient  servant, 

A.  A.  HUMPHREYS, 
Brigadier- General  and  Chief  of  Engine 
Hon.  Geo.  W.  McCeaby, 

Secretary  of  War, 
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H  Congress,  )    HOUSE  OF  KEPRESENTATIVES.    |  Ex.  Doc. 
2d  Session.       f  \    No.  65. 


FEES  OF  CUSTOMS  OFFICERS. 


LETTER 

FBOM 


IE  SECRETARY  OF  THE  TREASURY, 

TRANSMITTING 

A  statement  of  emoluments  and  fees  of  customs  offictrs. 


cii  11,  1878. — Referred  to  the  Committee  of  Ways  and  Means  and  ordered  to  be 

printed. 


Treasury  Department,  March  8, 1878. 

IR :  I  have  the  bouor  to  transmit  herewith  a  statement  of  the  official 
^laments  and  fees  received  by  customs  officers  daring  the  fiscal  year 
ing  June  30, 1877,  prepared  in  the  office  of  the  Commissioner  of  Cus- 
s,  in  accordance  with  the  requirements  of  section  2639  of  the  Eevised 
Lutes. 

Very  respectfully, 

JOHN  SHERMAN,  Secretary. 

[on.  Samuel  J.  Randall, 

Speaker  House  of  Representatives. 
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45th  Congress,  \  HOUSE  OF  EEPRESENTATIVBS.    (  Ex.    Doc. 
2d  Session.       J  )     No.  66. 


LINES    OF    COMMUNICATION    BETWEEN    COLORADO    AND 

NEW  MEXICO. 


LETTER 


FROM 

THE    SECRE  TARY    OF    ¥AR, 

TRAN8MITTING 

Reports  on  lines  of  communication  between  Colorado  and  New  Mexico, 


March  9, 1878. — Referred  to  the  Committee  od  Appropriations  and  ordered  to  be 

printed. 


War  Department, 

March  8,  1878. 

The  Secretary  of  War  has  the  honor  to  transmit  to  the  Hoase  of  Rep- 
resentatives copies  of  report  on  existing  and  required  lines  of  comma- 
nication  between  Southern  Colorado  and  Northern  New  Mexico,  with 
maps;  also,  report  and  maps  of  the  San  Juan  reeonniassahcein  1877. 

The  commanding  general  Department  of  the  Missouri  forwards  these 
papers  with  the  following  remarks : 

Gkhrland  will  undoubtedly  be  the  shipping  point,  for  some  years,  of  all  freight  des- 
tined for  Southwestern  Colorado,  Eastern  Arizona,  and  the  whole  of  New  Mexico,  ex- 
cepting only  the  posts  of  Union  and  Stanton;  freight  rates  from  Garland,  as  will  be 
seen,  being  much  below  any  others  offered. 

From  Garland  depart  three  roates  for  this  service — one  to  San  Jnan  country,  one  to 
the  posts  in  Arizona,  including  Fort  Wingate,  New  Mexico,  and  one  via  Santa  F6  to 
the  Lower  Rio  Grande. 

The  amount  required  on  each  of  these  roads  to  make  good  roads,  and  thereby  still 
further  cheapen  freights  and  facilitate  communication,  is  as  follows,  viz : 

To  San  Juan  country  and  site  of  the  military  post  in  that  region,  to  which 

Fort  Garland  is  to  be  transferred (11,517  00 

To  Fort  Wingate  and  posts  in  Arizona  north  of  Gila  River 2,485  00 

to  Santa  F^ 10,000  00 

Total 24,002  00 

With  this  small  amount  these  roads  can  be  put  in  excellent  condition  ;  and  there  is 
no  donbt  that  the  whole  num  will  be  repaid  twice  over  in  a  few  years  by  rednction 
of  freight-rates.  I  respectfully  ask  that  the  Secretary  of  War  ask  a  special  appropri- 
ation for  this  work,  of  the  amount  specified,  the  work  to  be  done  under  the  charge  of 
Lieutenant  Ruffner,  chief  engineer  of  this  department.  The  sooner  it  can  be  done,  the 
better  for  the  government  and  all  concerned. 

The  great  importance  of  the  roads  in  the  settlement  and  development  of  the  regions 
which  they  traverse  need  not  be  set  forth.  It  will  suffice  to  say  that  in  my  opinion 
every  interest  of  the  government  in  that  section  of  country  will  be  greatly  benefited 
at  very  small  expense  in  this  direction.   , 
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The  General  of  the  Army  approves  this  recommeDdatioD,  and  sajs: 

The  completion  of  the  railroad  across  the  Sangre  de  Cristo  Mountaina  into  the  ral- 
ley  of  the  Rio  Grande  opens  op  a  most  interesting  and  extensive  new  coan  try.  Tweotj- 
fonr  tboosaud  dollars  could  not  be  better  expended  than  on  the  roads  herein  described, 
and  Captain  Ruffoer  is  pecnliarly  qualified  for  the  work. 

An  appropriation  of  $24,000  for  this  work  is  accordingly  recom- 
mended. 

GEO.  W.  McCRARY, 

Secretary  of  War, 

The  Speaker 

of  the  House  of  Representativee. 


COPIES  OF  PEPORTS  ON  EXISTING  AND  REQUIRED  LINES  OF  COMMUNI- 
CATION BETWEEN  SOUTHERN  COLORADO  AND  NORTHERN  NEW  MEXICa 
WITH  MAPS.  ALSO,  REPORT  AND  MAP  OF  THE  SAN  JUAN  RECONNAIS- 
SANCE, 1877. 

Official  copies. 

E.  D.  TOWNSEND, 

Adjutant'  OeneraL 
War  Department,  Ad.tutant-General's  Oppioe, 

Washington^  March  6,  1878. 


Headquarters  Department  of  the  Missouri, 

Office  of  the  Chief  Enginbeb, 
Fort  Leavenworth^  Kans,^  January  31,  1878. 

Sir:  Since  writing  to  yon  ander  date  of  January  11,  1878,  relative  to 
existing  and  required  lines  of  communication  between  Southern  Colo- 
rado and  Northern  New  Mexico,  the  contracts  for  wagOQ-transportatioo 
from  the  railroad  termini  in  Colorado  to  points  in  New  Mexico  and  Ari- 
zona have  been  let  for  the  present  year,  and  these  contracts  show  a 
saving  in  actual  cost  to  the  government  in  favor  of  Garland,  Colo.,  over 
El  Moro,  per  100  pounds  for  the  whole  distance,  of  22  cents  to  59  cents 
for  the  Southern  New  Mexico  posts,  of  21  cents  for  Camp  Apache,  Ariz.^ 
and  for  Fort  Wingate  the  bids  are  2  cent«  greater.  The  total  amount 
of  freight  transported  annnally  to  these  posts  is  nearly  2,000,000  pounds. 
The  government  is  therefore  already  benefited  by  tiie  extension  of  the 
railroad  to  Garland  during  the  past  year  at  least  $2,000,  and  at  most 
$12,000;  probably  about  $6,000.  Bates  to  Wingate  and  Gamp  Apache, 
in  Arizona,  are  somewhat  improved,  and  will  h^  more  so  in  case  the 
improvements  recommended  in  my  paper  are  made. 

Inasmuch  as  it  is  now  settled  that  Garland  will  be  the  shipping  point 
to  posts  in  Southern  and  West  New  Mexico^  Eastern  Arizona,  and  as 
the  populated  districts  in  the  San  Juan  region  require  additional  mil- 
itary protection,  and  therefore  facility  of  communication,  a  general 
summary  of  the  needs  may  be  given  thus: 

Santa  F6  and  thenoe  to  Southern  New  Mexico : 

Improvement  of  existing  road  (estimate) |10, 340 

In  ease  Army-ration  may  be  sold  to  laborers $6,900 

Southwest  to  Fort  Wingate  and  Arizona: 

Improvement  of  road  from  Pnerco  Station  to  Cbama  Crossing..     1,482  1,495 

Survey  of  line  down  the  Pnerco  River  to  Rio  Grande 1,000  1,0W 


/ 

/ 
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West  of  San  Jnan  conn  try : 

Proposed  Chama-NaviOo  road  (estimate) |9,775 

In  case  Army-ration  may  be  sold  to  laborers (6,517 

For  general  ase  in  roads  in  Southwest  Colorado  and  Northern 

New  Mexico 5,000 

In  case  Army-ration  may  be  sold  to  laborers  3,500 

Total 19,402  27,600 

The  needs  for  these  varioas  items  have  been  fully  set  forth  in  the 
previous  portions  of  the  report. 

The  especial  value  of  the  first  item  is  manifest  when  greater  freight- 
ing is  expected  to  be  done  over  the  line. 

The  call  for  the  Chama- Navajo  line  is  apparent  when  it  is  known  that 
its  construction  will  save  37.3  miles  to  a  district  that  is  constantly  urg- 
ing the  propriety  of  building  a  military  post  in  that  vicinity. 

The  table  of  population  here  offered  has  just  been  prepared,  and 
throws  additional  light  on  this  matter.  The  towns  in  italics  are  con- 
cerned in  the  construction  of  tbis  road. 

MAIN  POPULATED  DISTRICTS,  1877. 

PopnUtiOD. 

Conejos  and  neighboring  plazas  (Mexican) 2,390 

Tierra  Amarilla  plazas  (American,  50;  Mexican,  800) 850 

Settlers  an  Rio  de  Lospinoe 80 

Animas  City  and  vicinity 450 

Parrott  City  (registered  voters  61) 125 

Hermosa 60 

SUverton  (registered  voters  250) 700 

Adjoining  mining  camps  (registered  voters  150) 400 

Lake  City  (registered  voters  800) 2,000 

Adjoiniog  mining  camps  and  towns 700 

Ouray 700 

Adjoining  mining  camps 300 

Del  Norte  (registered  voters  500) 1,500 

The  Summit 125 

I  am,  sir,  very  respectfully,  your  obedient  servant, 

E.  H.  BUFFNBR, 
First  Lieutenant  Engineers. 
The  Assistant  Adjutant  General, 

Department  of  the  Missouri, 


Headquarters  Department  of  the  Missouri, 

Office  of  the  Chief  Engineer, 
Fort  Leavenworth^  Kans.y  Janttary  11,  1878. 

Sir  :  I  have  the  honor  to  forward  herewith  a  report  on  lines  of  com- 
munication between  Northern  New  Mexico  and  Southern  Colorado,  ac- 
companied by  a  map.    This  report  has  been  prepared  in  obedience  to 
verbal  instructions  of  the  department  commander. 
Very  respectfully,  your  obedient  servant, 

E.  H.  RUFFNER, 
First  Lieutenant  Engineers. 
The  Assistant  adjutant-General, 

Department  of  the  Missouri. 
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Headquarters  Department  of  the  Missoubt, 

Office  of  the  Chief  Engineer^ 
Fort  Leavenworth^  Kans.^  January  9,  1878. 

Sir:  1  had  the  honor  to  render  you  a  report  under  date  of  January 
28,  1876,  on  lines  of  communication  between  Southern  Colorado  and 
Northern  New  Mexico. 

This  report  was  published,  together  with  the  map  also  submitted  at 
the  same  time,  as  Ex.  Doc.  No.  172,  Forty  fourth  Congress,  first  session. 

Since  that  time  the  railroad  extensions,  foretold  in  that  paper,  hare 
been  made  and  the  reasons  there  given  for  asking  for  appropriations  to 
complete  and  construct  certain  military  wagon-roads  still  remain  and 
are  more  permanent. 

With  a  view  of  refreshing  your  memory  upon  this  subject  and  to  de- 
scribe the  present  state  of  these  lines  of  communication  and  the  needs 
of  new  ones,  I  now  submit  a  report  upon  this  subject  and  a  map  showing 
the  country  and  roads  in  question. 

The  present  railroad  termini  are  El  Moro,  near  Trinidad,  and  Garland 
City,  near  Fort  Garland,  all  in  Colorado. 

From  these  two  points  I  will  describe  the 

existing  lines  of  communication. 

From  El  Moro  to  the  south  the  conditions  are  favorable  to  f^eigh^ 
ing.  The  grades  are  very  good  with  the  exception  of  the  paasage  of  the 
Eaton  Mountains,  which  now,  in  the  long,  easy  slope  of  the  customary 
route,  present  no  serious  obstacle. 

The  grass  and  water  are  ample  in  quantity  and  good  in  quality. 
Delays  occur  frequently  from  incidents  of  the  weather — unusual  snows 
at  times,  heavy  rains  in  the  rainy  season,  or  protracted  drought  at  other 
periods.  Still,  these  delays  do  not  seriously  embarrass  trade  nor  ex- 
tend over  many  days  at  a  time.  The  altitude  of  the  highest  point,  the 
Baton  Pass,  is  not  great  enough  to  make  any  practical  difference  in 
.winter  or  early  spring  between  this  and  other  portions  of  the  road ;  and 
in  fact  the  uniformly  high  altitude  of  the  whole  area  in  question  renders 
the  climate  more  dependent  upon  this  condition  than  on  the  element  of 
latitude,  and  if  the  route  is  in  good  condition  in  one  portion  it  is  apt  to 
be  so  in  all.  In  the  rainy  season  storms  sometimes  cause  the  streams 
to  rise  so  as  to  be  impassable,  but  this  is  exceptional,  and  the  delay  is 
rarely  more  than  a  day  or  two,  or  long  enough  for  the  water  to  run  out 
The  most  important  of  these  streams  are  bridged.  A  daily  line  of  stages 
runs  from  Pueblo  and  West  Las  Animas,  joining  at  Trinidad,  via  Fort 
Union  and  Las  Vegas,  to  Santa  F6. 

From  south  point  Sangre  de  Cristo  range  to  the  Rio  Orande. — ^The  next 
section  of  the  route  to  be  described  is  that  embracing  the  various  roads 
passing  from  the  east  slope  of  the  mountains  to  the  valley  of  the  Bio 
Grande.  Of  these,  the  most  northerly  is  that^up  the  valley  of  the  Pecos 
Biver,  and  thence,  via  Santa  F6,  to  Peiia  Blanca,  on  the  Bio  Grande. 

The  most  southerly  pass  is  via  Anton  Chico  and  the  canon  Blanco  to 
Albuquerque,  and  is,  perhaps,  thirty  miles  farther  south.  The  charac- 
ter of  the  country  now  becomes  different  from  that  previously  encoun- 
tered. The  smooth  roads  of  the  prairie  are  replaced  by  rocky  hills  at 
times,  and  at  others  sandstone  strata  nearly  horizontal  in  position  make 
the  road  difficult  and  the  grass  scanty.  The  canons  and  sandy  or  grav- 
elly ridges  of  the  elevated  plateau  upon  which  Santa  F6  is  situated  are 
succeeded  by  the  sandy  valley  of  the  Bio  Grande,  and  throughout  the 
whole  region  the  abundant  grasses  of  the  eastern  front  of  the  mountains 
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are  succeeded  by  a  scanty  growth,  which  a  delayed  rainy  season  will 
almost  cause  to  disappear.  In  the  cauous  of  the  more  northerly  route 
the  snows  of  a  late  spring  sometimes  cover  the  grazing  pastures  to  such 
an  extent  that  the  starving  cattle  of  the  freight-trains,  dependent  eotirely 
npon  this  fortuitous  grazing,  can  hardly  drag  light  loads  over  the  heavy 
roads.  Although  the  main  chain  of  lofty  mountains  abruptly  breaks 
down  in  the  vicinity  of  Santa  F6,  still  the  plateau  itselt  maintains  its 
high  altitude,  and  is  nowhere  lower  than  6,000  feet,  continuing  in  a 
southwest  direction' until  south  of  Albuquerque,  when  high  mountains 
again  appear.  Isolated  masses  like  the  Placeres  and  the  Sandia  Moun- 
tains form  obstacles  which  are  avoided  only  by  following  down  the  canons 
which  seam  their  sides.  From  this  plateau  to  the  valley  of  the  Bio 
Grande,  by  all  the  routes,  necessitates  a  descent  of  1,500  feet  in  from  ten 
to  eighteen  miles.  The  greater  portion  of  this  fall  is  by  t)ne  road  concen- 
trated in  one  tremendous  hill  at  La  Bajada.  The  ascent  to  this  plateau 
from  the  east  is  fortunately  more  gradual,  and  from  Anton  Chico,  which 
has  about  the  same  elevation  as  the  Eio  Grantle  at  Peua  Blanca,  from 
thirty  to  forty  miles  may  be  given  as  occupied  in  the  rise.  The  valley 
of  the  Bio  Grande  is  fortunate  only  in  the  abundance  of  good  water. 
The  universal  occupation  of  tillable  ground  by  a  crowded  population 
allows  no  pasturage  that  is  not  already  overstocked,  and  the  sandy  me- 
sas furnish  a  scant  substitute,  which  is  only  too  kindly  described  as 
"  poor."  The  roads  are  good  in  some  places,  but  are  more  often  sandy. 
The  only  route,  however,  in  which  the  valley  of  the  Bio  Grande  is  fol- 
lowed for  any  distance  is  in  going  from  Santa  F6  via  Algodones  and 
Albuquerque,  where  twenty-three  miles  are  located  in  the  valley. 

From  the  Rio  Grande  to  Fort  Wingate, — From  the  Bio  Grande  to  Fort 
Wingate  two  routes  are  followed :  the  lower,  via  Albuquerque,  one  hun- 
dred and  twenty-four  miles;  the  upper,  to  the  west  from  Pena  Blanca, 
one  hundred  and  filty  miles. 

The  latter,  passing  through  the  rolling  foot-hills  of  the  Valles  and  Je- 
mez  Mountains,  and  across  the  shattered  remnants  of  the  extremity  of  the 
lava-field  of  the  Bio  Grande«  is  tedious  with  sand,  and  broken  with  low 
gravel-hills  as  far  as  the  Jemez  Biver«  at  San  Ysidro.  Scanty  grass  is  the 
rule,  and  there  is  no  water  between  the  Bio  Grande  and  the  Jemez. 

After  leaving  this  portion  the  road  improves,  and,  although  rolling 
and  broken,  the  lava  formation  of  the  first  tew  miles  no  longer  appears, 
and  the  absence  is  not  a  loss. 

At  the  Bio  Puerco  the  new  or  propose<l  route  comes  in  from  the  north, 
and  from  this  point  to  Fort  Wingate  the  two  coincide.  Water  can  be 
found  every  twelve  to  eighteen  miles.;  the  grazing  improves  in  quality 
and  quantity  as  one  goes  farther  west;  and  the  road  is  fair — never  very 
good,  never  very  bad — with  sand  and  clay.  The  lower  route  meets  the 
same  obstacle  after  crossing  the  Bio  Grande.  Heavy  sandhills  and  a 
desolate  rolling  country  separate  the  dry  bed  of  the  Puerco  from  the 
Great  Biver  of  the  North.  Upon  reaching  the  bed  of  the  San  Jos6  a 
good  road  is  met.  Gyi^um  disappears,  muddy  pools  become  a  running 
stream,  and  there  are  agricultural  spots.  At  Blue  Water,  thirty-eight 
miles  to  the  east  of  Fort  Wingate,  the  other  route  is  joined.  These  two 
lines  deviate  from  a  direct  line  in  order  to  pass  the  imposing  mass  of 
Mount  Taylor,  and  one  passes  to  th^  north  as  much  as  the  other  to  the 
south.  This  huge  peak  rears  its  lofty  form,  superb  ia  grandeur  and 
regal  in  its  isolation.  Scarred  volcanic  rocks  drift  <lown  its  sides  and 
are  lost  in  its  vastness.  Its  huge  base  of  thirty  miles  in  length  apd 
fifteen  in  width  forms  a  worthy  foundation  to  the  structure,  piercing  to 
the  skies.    Easily  seen  from  Santa  F6,  one  hundred  miles  to  the  east,  it 


6        COMMUNICATION   BETWEEN   COLORADO   AND    NEW    MEXICO. 

is  the  mouarch  of  these  desolate,  weather-worn,  and  wasted  laods. 
Sandstooe  mesas,  water-washed,  reach  oat  from  the  mountaiD's  skirts 
and  repel  approach. 

Over  both  routes  freighting  can  be  done,  and  easily  ;  bnt  the  differ- 
ence between  the  ^'plains"  and  these  barren  mesa-lands,  with  their 
scattered  pools  of  water  and  scant  gi*ass,  is  very  great.  Over  the  upper 
road  a  regular  mail-route  has  recently  been  established,  a  backlK)ard 
going  twice  a  week  from  Santa  F6  to  Fort  Wingate  and  retarning. 

Although  freighting  and,  indeed,  communication  of  every  kind  has 
heretofore  passed  from  the  east  to  Fort  Wingate  by  the  rente  just  de- 
scribed, almost  exclusively,  still  it  is  not  the  only  way  in  which  it  might 
be  done.  In  lieu  of  making  the  detour  aronnd  the  Santa  F6  end  of  the 
mountains,  they  may  be  crossed  to  the  north  and  the  road  correspood- 
ingly  sborteued.  As  will  be  shown,  there  was  good  reason  why  this  wa^ 
'avoided  until  very  recently,  and  for  further  reasons  it  will  always  be 
accompanied  with  objections  unless  natural  obstacles  are  converted  ioto 
aids. 

By  Fort  Oarland  and  the  tcest  of  the  mountains  to  Santa  Fe, — Wagon 
communication  between  Pueblo  and  Santa  F^,  bv  the  western  side  of 
the  Sangre  de  Cristo  range,  has  been  |>ossible  for  many  years.  It  has 
always  been  very  difficult  until  recently ;  but  wita  the  completion  of  the 
military  road  from  Santa  F6  to  Taos,  a  great  improvement  has  been 
made. 

The  recent  extension  of  the  Denver  and  Rio  Grande  Railroad  to  Oar- 
land City  has  materially  altered  freighting  conditions,  as  will  be  shown 
hereafter. 

From  Fort  Garland  to  the  west  and  north,  through  the  San  Luis  Park, 
fifty-five  miles  of  natural  road  from  the  commencement  of  the  ronte  to 
the  San  Juan  mining  district;  thirty-eight  miles  to  the  southwest,  over 
an  excellent  natural  road,  excepting  only  the  crossing  of  the  Rio  Grande, 
forms  the  first  section  of  the  proposed  route  to  Fort  Wingate  and  Ari- 
zona; firty-five  miles  to  the  south,  over  the  same  excellent  and  leval  road 
furnished  by  the  San  Louis  Park,  will  bring  us  to  the  Rio  Colorado  on 
our  way  to  Santa  F6;  a  fine  grazing  country,  with  abundance  of  monn^ 
ain-streams.  The  only  drawt)ack  is,  perhaps,  that  the  number  of  cattle 
on  the  range  is  too  great,  and  the  pastures  are  overstocked. 

We  now  commence  to  cross  the  foothills,  which  reach  out  to  the  river, 
or  near  it,  and  the  park  is  left  with  many  feelings  of  regret  and  longing 
for  its  beautiful  roads. 

Rio  Colorado  to  Ta>o8, — From  the  Rio  Colorado  to  Taos  about  twenty- 
five  miles  ot  bad  road  is  encountered,  steep  hills,  up  and  down  which 
the  road  must  go.  The  soil  is  good,  and  grazing  abuudant,  and  water 
is  found  almost  anywhere. 

The  pine  forests  of  the  mountains  come  down  over  these  foot-hills, 
and  there  is  a  surprising  quantity  of  tine  timber.  The  valleys  of  the 
streams  are  found  in  cafions,  and  the  lava-field  of  the  Rio  Grande  has 
spurs  stretching  up  these  caiions,  to  the  permanent  ruin  of  all  roads 
found  therein.  In  order  to  make  this  section  of  the  road  really  safely 
passable,  work  must  be  done  between  the  Rio  Colorado  and  Taos  to 
considerable  extent,  an  estimate  for  which  will  be  found  on  next  page. 

In  the  valley  of  Taos  is  found  at  present  the  most  valuable  agricul- 
tural district  in  New  Mexico.  A  population  of  7,000  is  engaged  mainly 
in  the  cultivation  of  wheat  and  corn.  Two  flouring-mills  are  supported 
in. the  manufacture  of  what  is  considered  peculiarly  fine  flour.  Large 
quantities  of  this  flour  are  consumed  in  Santa  F6,  and  during  the  year 
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1875,  the  contract  for  Fort  UDion  was  held  by  parties  who  filled  it  from 
this  region. 

The  hill  to  the  south  of  Bed  River  crossing  was  a  very  bad  one,  bat 
has  been  much  improved  by  citizen  labor,  done  nnder  the  direction  of 
officers  detailed  by  the  commanding  officer  District  of  New  Mexico.  The 
^ade  is  now  good,  and  little  is  needed  except  widening.  The  next  ar- 
royo,  to  the  south  of  this  hill,  is  very  steep,  and  although  the  road  on 
the  north  side  has  been  much  improved  by  citizen  labor,  it  is  still  too 
narrow ;  on  the  south  side  is  a  steep  pull  for  a  short  distance,  which 
should  be  remedied  by  a  new  location,  at  an  estimated  cost  of  $400. 
The  next  arroyo  is  descended  by  a  siding  nearly  a  mile  long,  made  by 
mach  labor,  and  as  it  is  very  narrow,  should  be  widened  throughout,  at 
an  estimated  cost  of  $1,000.  The  south  side  of  San  Cristoval  Hill  is  bad, 
and  should  have  a  new  location  ;  estimate,  $500.  The  north  side  of  Ar- 
royo Hondo  Hill  is  very  steep,  but  work  here  should  be  done  by  people 
resident  in  the  valley.  The  hill  of  descent  into  the  Criniguilla  Arroyo 
is  sandy  and  bad.  It  is  susceptible  of  improvement  by  digging  out  the 
sand  and  substituting  a  layer  of  clay,  which  can  be  found  in  the  hill.  A 
new  location  would  be  very  expensive.    Estimate  for  this  work,  $700. 

Incidental  work  along  the  first  six  miles  of  the  new  road  constructed 
in  1S74,  in  the  canon,  requires,  $300. 

The  embankment  constructed  along  the  lower  portion  of  this  upper 
canon  work  needs  strengthening,  as  it  is  subject  to  wash  from  high  water ; 
estimate,  $1,500. 

Two  sharp  turns  in  this  portion  are  the  worst  places  in  the  road,  and 
being  in  the  midst  of  lava-rock,  as  is  the  greater  part  of  this  work,  the 
expense  for  correction  is  great;  an  estimate  not  too  great  is  submitted, 
$650. 

The  crossing  of  the  Embudo  River,  which  is  impassable  in  high  water, 
requires  a  substantial  pile-bridge  about  500  feet  long,  for  which  an  es- 
timate is  made  of  $2,500. 

The  lower  caiion  road,  which  is  entirely  on  lava-rock,  should  be  im- 
proved by  widening  the  road-bed,  which  is  very  narrow  here.  This 
shoqld  be  done  through  a  distance  of  about  three  miles ;  estimate, 
$1,500. 

RECAPITULATION. 

First  arroyo  south  of  Red  River  Hill $400 

Second  arroyo  sooth  of  Red  River  Hill 1,000 

€an  Cri8t4ival  Hill 500 

Crinignilla  Hill 700 

iDcidental  work,  six  miles,  upper  cafion 300 

Wideniugand  strengtheuing  embankmeDt 1,500 

Straightening  two  bad  turns 650 

Bridge  at  Embudo  River 2,500 

Widening  road  in  lower  cafton 1,500 

Total 9,050 

No  allowance  having  been  made  for  tools,  add 350 

Add  10  per  cent,  for  contingencies 940 

10,340 

Id  case  permission  can  be  obtained  to  sell  the  Army  ration  to  the 
laborers  at  cost  prices,  fully  one-third  of  this  can  be  omitted,  leaving, 
say,  $6,900. 

It  will  be  recollected  that  when  this  road  was  opened  the  difficult 
character  of  the  work  and  the  limited  appropriations  made  it  necessary 
to  attempt  nothing  beyond  a  practicable  route  at  first,  leaving  its  proper 
completion  to  the  future. 
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Tao8  to  Santa  FL — Between  Taos  and  Santa  F6  there  formerly  existed 
a  very  disagreeable  passage  by  a  steep  and  bad  road  ov^er  a  moantain- 
spur  reaching  from  the  main  chain  to  the  canon  of  the  Kio  Grande. 
This  spur,  called  the  Picuris  Range,  could  be  avoided  only  by  a  long 
detour  crossing  the  Rio  Grande  twice.  Freight,  except  such  as  could 
be  carried  by  burros,  was  almost  prohibited,  and  the  customary  roate 
for  individuals  going  from  Santa  Fe  to  Fort  Garland  was  via  Fort 
Union  and  the  Sangre  de  Cristo  Pass  in  preference  to  attempting  tbe 
more  direct  line. 

Now,  however,  through  the  munificence  of  the  general  govemmeot^ 
the  new  road  constructed  down  the  caiion  of  the  Rio  Grande,  a  level 
route,  straighter  than  either  of  the  old  roads,  can  accommodate  all  pos- 
sible travel. 

The  last  forty  miles  of  this  route  pass  through  a  country  remarkable 
for  itB  barren  desolation  :  hills  of  drifting  sand  or  gravelly  soil  support 
almost  nothing,  and  every  spot  capable  of  cultivation  is  occupied. 
Freighting  by  cattle-teams  must  always  be  very  difficult  through  tbi» 
region.  It  should  be  remarked,  however,  that  the  approach  to  Saota 
F6  from  any  direction  is  but  a  slight  improvement  on  this  picture. 
With  the  improvement  in  the  road  made  between  Taos  and  the  Hio 
Colorado,  this  line  would  be  far  preferable  as  a  stage-route  from  Garfand 
to  Santa  F^  and  the  south,  and,  as  it  is,  several  days  are  8ave<l  in  travel 
by  government  teams  passing  between  the  two  places,  and  drawing 
their  forage  from  the  regularly-established  agencies. 

We  have  now  looked  at  all  of  the  existing  routes  to  the  south  and 
southwest  from  the  railroad  termini. 

Perhaps,  were  the  freighting  conditions  equally  as  good  by  the  west 
of  the  mountains  as  by  the  east,  there  would  be  no  cause  to  improve 
upon  the  route  last  described.  But  we  are  here  confronted  by  two 
rather  remarkable  physical  features  of  the  country,  which  it  might  be 
interesting  and  instructive  to  describe 

Lava-Ji^ld  of  the  Rio  Grande. — In  the  hrst  place,  there  is  the  lava- 
field  ot  the  Rio  Grande.  This  is  a  tremendous  exhibition  of  volcanic 
power.  Commencing  at  the  angle  between  the  Conejos  River  and  the 
Rio  Grande,  in  Colorado,  one  continuous  sheet  covers  the  face  of  the 
country  to  the  south  for  eighty  miles  unbroken,  and  then  for  fifty  miles 
farther  is  now  exhibited  in  outlying  areas  and  detached  masses,  sepa- 
rated from  the  main  body  only  by  the  exercise  of  the  power  of  erosioo 
through  prolonged  ages.  One  hundred  and  thirty  miles  in  length,  and* 
perha]»s  thirty  in  breadth  at  its  widest  place,  the  area  of  a  principality 
lies  swallowed  up  forever.  From  craters  existing,  probably,  in  the  San 
Antonio  Mountain  and  the  Ute  Peak,  and  possibly  in  other  centers,  this 
flood  poured  over  the  land.  Reaching  to  the  east,  it  was  checked  by 
the  mountains  of  the  Sangre  de  Cristo  Range ;  flowing  to  the  west,  the 
mountains  and  hills  of  the  main  divide  and  the  spur  now  between  the 
Chama  and  the  Rio  Grande  liipited  its  extent.  To  the  south  it  was 
deflected  westwardly  by  the  spur  of  the  mountains  called  the  Picuris 
Range,  some  fifteen  miles  south  of  Taos.  Protected  by  this  spur,  we 
find  the  east  bank  of  the  Rio  Grande  for  many  miles  free  from  the  floa. 
Confined  on  the  west  by  the  slopes  of  the  Jemez  Mountains,  the  breadth 
of  the  field  is  narrowed;  but  from  the  village  of  San  Ildefonso  to  Pena 
Blauca  we  find  the  lava  on  both  sides  of  the  Rio  Grande,  spreading  to 
the  east  as  far  as  the  valley  of  the  Santa  F6  Creek.  Secondary  centers 
in  the  Jemez  Mountains  possibly  contributed  to  this  extension,  but  the 
main  force  of  the  eruptions  was  probably  felt  farther  to  t'he  north. 
However,  in  this  vicinity  the  edges  and  extremity  of  the  field  have  been 
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reached,  and  there  has  been  so  mucli  erosion  at  places  since  its  deposi- 
tion that  outlying  masses,  as  in  the  bluffs  to  the  west  of  San  Felipe,  alone 
remain.  Throughout  the  whole  region  thus  depicted  this  lava-field  is  the 
great  and  controlling  element.  The  streams  that  have  eaten  their  way 
through  it  with  untold  difficulty  are  found  in  narrow  and  deep  canons, 
having  no  land  for  cultivation.  A  dangerous  feat  for  man  to  descend 
these  precipices,  the  passage  by  an  animal  is  almost  impossible.  The 
Bio  Grande  passes  for  eighty  miles  or  more  through  its  black  abyss, 
with  walls  of  seven  or  eight  hundred  feet  in  height,  crowned  with  per 
pendicular  cliffs  of  solid  lava  two  and  three  hundred  feethigh.  Through- 
out the  whole  region  there  is  no  agriculture.  The  valley  of  Taos  is 
formed  only  by  the  lortnnate  detrition  of  the  adjoining  mountains 
spreading  over  the  e<lges  of  this  plain  a  thin  soil.  Outlying  patches  are 
cnltivated  at  other  points  near  the  perimeter  of  the  basin.  Agriculture 
on  the  Rio  Grande  is  possible  only,  as  before  alluded  to,  in  the  section 
that  was,  so  to  speak,  in  the  lee  of  the  Picuris  Range,  or  from  La  Joya 
to  San  Ildefonso.  The  surface  of  the  mesa  itself  supports  a  scanty 
grass  which  feeds  a  few  wandering  fiocks  of  sheep,  and  the  dwarf  cedar 
proves  anew  its  wonderful  hardiness.  In  consequence  of  these  features^ 
roads  across  this  country  are  almost  an  impossibility.  From  Cienigilla 
to  the  Ojos  Calientes  is  found  the  only  wagon-road  crossing  the  mesa 
from  east  to  west. 

The  fortuitous  canon  of  the  Bio  Ghama  furnished  a  route  from  Santa 
F^  to  the  northwest.  From  Pena  Blanca  to  the  west  the  road  is  pos- 
sible because  of  the  erosion  of  bluffs  which  were  probably  as  formidable 
once  as  those  of  San  Felipe,  ten  miles  to  the  south. 

The  road  from  Fort  Garland  to  Taos  keeps  'to  the  east  of  the  basin, 
touching  it  only  at  the  liio  Colorado  and  at  the  Arroyo  Hondo.  Lieu- 
tenant Morrison's  route  in  1872  is  unavailable  because  of  )>assing  over 
the  western  shore  of  this  no  longer  sea  of  fire,  where  sterility  and  ab- 
sence of  water  are  the  rule. 

In  the  construction  of  the  military  road  from  Santa  F6  to  Taos  it  was 
necessary  to  follow  the  canon  of  the  Rio  Grande  from  La  Joya  to  Cieni- 
gilla, and  the  expense  of  the  construction  arose  from  the  necessity  of 
passing  through  the  blocks  of  lava  forming  the  dSbris  at  the  foot  of  this 
gigantic  mesa  cliff*. 

Under  these  conditions  the  problem  of  passing  to  the  west  of  this  sec- 
tion becomes  a  strategic  one  of  turning  its  flanks.  The  routes  via  the 
south  point  of  the  Sante  F6  Range  turn  it  to  the  south  as  well  as  the 
range  itself.    The  proposed  route  will  turn  it  by  the  north. 

The  marls  of  Santa  Fe, — The  second  physical  feature  remains  to  be 
described.  Underlying  this  gigantic  field  of  lava,  probably  throughout 
its  whole  extent,  certainly  in  its  southern  portion,  there  exists  a  series 
of  immense  beds  of  marls,  sands,  and  clays,  and  imperfect  sand  and 
limestones.  Of  many  hundreds  of  feet  in  thickness,  the  coarse  charac- 
ter of  the  sand  and  the  immense  quantities  of  gravel  show  that  they 
are  formed  by  the  very  rapid  erosion  of  a  lofty  mountain-range.  From 
this  cause  the  formation  of  a  finely  comminuted  soil  has  been  impossi- 
ble. Barrenness  and  desolation  are  the  results,  and  tiie  country  to  the 
south  of  the  Picuris  Range  and  Santa  F6  and  its  vicinity  suffers  accord- 
ingly. 

The  foot-hills  of  the  mountains  and  the  valley  of  the  Rio  Grande  are 
alike  sandy  and  sterile.  Narrow  strips  of  ground  are  irrigated  in  the 
immediate  vicinity  of  the  streams,  but  away  from  these  feebly-green 
spots  aridity  and  bleakness  extend.  There  is  no  grass  except  during  the 
few  weeks  succeeding  an  unusually  protracted  rainy  season.    Cattle  learn 
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to  eat  anytbiug  that  is  green,  and  the  sight  of  the  goat  eating  the  thornj 
sterns  of  the  tall  cactus  is  uo  more  striking  to  the  stranger  than  to  see 
the  gaunt  ox  feeding  on  the  running  pine  and  the  dwarf  cedar.    She^ 
and  cattle  are  driven  from  this  region  to  the  "Conejos  Coantry,"  full 
sixty  miles,  to  pasture  and  to  winter.    The  valley  of  the  Chama  is  sinii- 
lar  in  its  cliaracter,  being  formed  by  the  excavation  of  the  same  beds  of 
marl,  and  the  Eio  Grande  below  the  junction  of  this  stream  never  loses 
its  predominant  characteristic  of  sand.    These  marls  extend  to  Santa 
F6  and  farther  south.    The  Santa  F^  Creek  irrigates  a  small  portion  of 
tillable  laud  some  six  miles  or  more  in  length  in  the  immediate  vicinity 
of  Santa  Fe.    Besides  this  and  a  starving  hamlet  at  Galisteo  no  si^rn  of 
civilization  breaks  the  desert  solitude  of  sand  and  gravel  that  stretches 
southwardly  down  this  elevated  plateau,  save  the  isolated  ranches  near 
the  rare  springs  of  water,  such  useful  oases  in  the  passage  of  this  divide. 
The  civil  division  of  the  country  of  Santa  F6  very  nearly  covers  this 
barren  area  from  the  Rio  Pojoaque  to  Galisteo.    In  this  country,  with  a 
population,  by  the  last  census,  of  9,699,  there  is  reported  as  the  total  area 
of  improved  land  10,925  acres  only,  with  a  total  annual  value  of  farm- 
products  of  $99,410,  or  about  $9  per  acre.    This  in  a  country  where  com 
is  cheap  at  2  cents  per  pound.    The  production  of  wheat  was  given  at 
6,314  bushels  and  corn  20,262  bushels.    Beyond  necessary  working-cattle 
and  horses  uo  stock  except  sheep  are  kept  in  this  region ;  630  having 
been  reported  as  the  total  of  '*  other  cattle,"  held  in  the  country.    To 
avoid  the  lava-tield  in  going  to  the  west  by  the  south  from  Fort  Gar- 
land we  necessarily  encounter  at  least  sixty-seven  miles  of  this  desert 

It  might  not  be  an  impertinent  digression  at  this  point  to  answer  the 
question  why  was  Santa  F^  established  in  the  face  of  these  disadvan- 
tages ?  Its  lovely  climate,  protected  as  it  is  from  the  north  by  its  near 
mountains,  and  elevated  at  6,840  feet  into  an  atmosphere  charming  in 
its  freedom  from  moisture  and  balmy  in  its  mildness,  may  perhaps  have 
had  its  iujQLuence.  An  abundance  of  excellent  water  is  found  at  a  short 
depth  by  digging  wells  at  almost  any  point  of  the  locality  and  fresh  and 
sweet;  it  alone  in  those  regions  is  reason  sufficient  for  settlements.  The 
immediate  vicinity  probably  supplied  its  earlier  inhabitants  with  soffi- 
cient  food  for  their  limited  numbers.  By  reason,  then,  of  these  two  formi- 
dable features  it  has  not  been  advisable  heretofore  to  use  the  route  thas 
described  in  passing  from  Colorado  to  Western  New  Mexico.  As  shown, 
however,  progress  in  railroads  has  made  this  route  a  desirable  one  to 
Southern  New  Mexico  in  case  it  shall  be  improved,  as  indicated  before, 
between  Taos  and  Fort  Garland. 

It  is  now  necessary  to  describe  the  lines  of  reconnaissance  and  survey 
examined  in  search  of  a  new  route,  and  to  give  a  general  view  of  the 
eountry  through  which  they  pass. 

DESOEIPTION  OF  NEW  ROUTES  SURVEYED. 

Lieutenant  Morrison^s  route  in  1872. — In  1872  Lieutenant  Morrison 
made  a  reconnaissance  by  the  west  side  of  the  Kio  Grande.  Crossing  the 
river  at  Meyer's  Ferry,  he  went  down  the  lava  field  near  its  western 
edge  to  Ojo  Calieute ;  thence  by  a  long  curve  to  the  west  and  north  he 
crossed  the  Chama  some  fifty  three  miles  from  Ojo  Calieute;  from  this 
point  down  the  course  of  the  Puerco  to  the  road  from  Pena  Blanca  to 
Wingate,  and  with  it  to  that  ])]ace.  Unfortunately  his  report  was  not 
as  full  as  it  might  have  been,  and  I  shall  endeavor  to  supplement  it  from 
other  sources. 

It  is  an  interesting  historical  fact  that  during  the  suppression  of 


COMMUNICATION    BETWEEN    COLORADO    AND   NEW   MEXICO.     11 

the  Indian  instirrection  in  New  Mexico  by  the  Spanittrds  in  1690-'93, 
au  expedition  to  conquer  the  Pueblos  of  the  Taos  Valley  having  been 
longer  in  its  undertaking  than  presupposed,  found  itself  blocked  up  ou 
its  return  to  Santa  F^  by  snow  in  the  Picuris  Range.  Fearing  to  at- 
tempt the  passage  under  the  cicrumstauces,  the  plan  was  adopted  of 
going  north  iuto  the  Utah  country,  now  Colorado,  crossing  the  river 
above  the  cailou  of  the  river  Grande,  probably  in  the  vicinity  of  the  Bio 
Costilla,  and  then  returning  to  the  south.  The  line  of  march  ou  the 
west  side  of  the  river  was  the  same  as  that  followed  by  Lieutenant  Mor- 
rison, and  the  lapse  of  one  hundred  and  eighty  years  has  found  us  in 
nearly  ^s  intimate  a  knowledge  of  this  country  as  the  Spaniards  had 
then. 

Conejos  to  the  Ghama. — ^The  lava  country,  of  course,  through  its  whole 
extent,  furnishes  hard  roads,  level  in  stretches,  and  very  rough  from 
detached  fragments,  which  have  an  almost  perfect  hardness,  weather- 
ing very  slowly  and  never  crushing  into  macadam.  The  canons  of  the 
watercourses  on  this  route  and  the  edges  of  the  field  are  descended  by 
very  rough  and  very  bad  roads,  incapable  of  permanent  improvement, 
and  not  even  easy  to  be  bettered. 

The  longest  distance  without  water  is  twenty-five  and  one-half  miles, 
-being  that  from  leaving  the  Conejos  and  its  tributaries  to  some  water- 
hofes  ou  the  lava-tield.  The  Inst  stretch  of  seventeen  and  one-half  miles 
into  Ojo  Caliente  is  without  water,  and  as  the  road  has  lelt  the  lava,  the 
sand  of  the  marl  formation  thus  discovered  makes  the  traction  difficult. 

Boiling  country  and  steep  hills  between  Ojos  Calientes  and  the 
crossing  of  the  Chama,  in  additiou  to  the  undesirableuess  of  tbe  pre- 
ceding section,  do  not  tend  to  reconcile  one  to  the  long  detour  thus 
made  between  the  Conejos  and  Upper  Chama  in  order  to  avoid  the 
mountains  of  the  direct  line.  In  this  section  Lieutenant  Morrison  ex- 
amined three  routes,  and  of  these  recommended  one  which  would  neces- 
sitate some  work  before  it  could  be  used  by  wagons.  The  others  have 
objections  to  their  use  in  being  longer  and  in  other  features  of  a  physi- 
cal character. 

Were  tbe  curve  of  the  more  level  route  located  through  a  prosperous 
region,  or  were  the  roads  smooth  and  quickly  traveled,  with  good  grass 
and  abundant  water  at  reasonable  distances,  it  might  not  be  consid- 
ered wortb  while  to  attempt  to  shorten  the  line  by  passing  over  a  chain 
of  mountains.  But  when  the  mountain-route  has  its  usual  advantage 
of  water  at  all  points  and  good  grass,  and  its  grades  are  fairly  reason- 
able, the  question  of  cost  of  construction  may  well  be  considered.  And 
when  in  addition  to  this  the  saving  in  distance,  as  in  this  case,  amounts 
to  fifty-five  miles,  the  economy  of  a  judicious  investment  is  well-nigh 
manifest. 

The  Jemez  Mountains. — The  mass  of  the  Jemez  and  Gallinas  Mount- 
ains necessarily  deflected  Lieutenant  Morrison's  line,  and  the  north- 
western point  of  this  obstruction  was  the  objective  from  Fort  Garland 
selected  by  me  in  the  line  surveyed.  The  mountains  form  a  bold  and 
imposing  feature  in  the  landscai^e.  Bising  in  swelling  masses  and  ter- 
races, they  are  always  grand  in  efifect  and  graceful  in  outline.  Cul- 
minating in  one  high  summit,  every  defense  of  bastion  and  outlying 
rampart  seemed  combined  for  its  protection,  alike  from  the  attack  of 
man  or  the  flery  onslaught  of  natives.  Though  lofty  enough  to  be  sur- 
rounded by  the  summer-clouds  and  darkened  by  tbe  summer-storms, 
these  mountains  are  not  of  sufficient  area  to  form  and  protect  mountain- 
streams,  as  does  the  Sangre  de  Cristo  range.  Agriculture,  therefore, 
is  represented  only  by  the  scanty  fields  of  the  Jemez  Biver  or  the  with- 
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ered  banks  of  the  Paerco.    No  commuDication  exists  through  its  forbid- 
ding canons,  nor  indeed  does  the  prospect  even  invite  a  search. 

Rio  Chama  to  Wingate. — To  the  westward  still  we  find  the  great  At- 
lantic and  Pacific  divide,  with  a  general  direction  of  soath-soothwest 
Having  turned  the  Gallinas  Moantains,  our  crossing  of  the  Bio  Cbama 
is  found  to  be  probably  not  more  than  fifteen  or  tweuty  miles  to  the 
ea»t  of  the  crest  of  the  divide.  From  this  point  to  Blue  Water  station, 
a  distance  of  one  hundred  and  forty-seven  miles,  the  road  is  sensibly 
parallel  to  the  line  of  the  crest.  Bacon  Spring  is  found  on  the  west^  and 
is  the  first  water  encountered  on  the  Pacific  sloi>e. 

The  general  character  of  the  country,  from  the  line  of  the  road  to  the 
north  and  west,  is  very  much  the  same  everywhere.  Recent  sediment- 
ary rocks,  and  soil  from  their  detrition,  are  the  geolog^ical  feataree. 
The  altitude  of  the  divide  is  not  great,  rarely  over  7,000  feet,  and  the 
rainfall  is  very  slight.  But  the  soft  soil  washes  very  ea.  ily  and  the 
watercourses  to  the  west  become  canons  at  short  distances  from  the 
sources.  Two  of  these  cafions  have  been  carefully  exanained  and  de- 
scribed. 

The  Canon  del  Cbaco  was  reported  by  Lieutenant  Simpson,  in  1849, 
to  contain  remains  of  a  former  impulation  of  considerable  size.  Its 
rocky  walls  now  look  down  only  on  a  dry  bed  and  dusty  rains.  Pueblo 
succeeding  pueblo  formerly  lined  the  banks  of  what  must  have  beeo  a 
fertile  river-valley.  To  day  not  even  is  it  safe  for  the  passing  train  to 
depend  upon  finding  sufficient  water  there  except  during  the  niioy 
season. 

C^pt.  J.  H.  Macomb  passed  through  the  Caiion  Largo  iu  1859,  finding 
it  still  more  desolate  than  the  Caiion  Chaco,  although  exhibiting  ruios 
indiciitiug  former  habitation.  The  great  divide  itself  is  not  a  precipi- 
tous chain  of  mountains,  but  rather  a  rounded  plain,  and  the  whole 
country  is  liiade  up  of  approximately  plain  surfaces,  now  cut  up  into 
gigantic  sandstone  mesas,  crumbling,  dry,  and  barren.  The  only  routes 
that  can  be  followed  are  by  the  gorges  between.  It  is  impossible  to 
cross  the  system,  save  with  much  work  and  many  detours.  The  topog- 
raphy of  this  feature  is  well  illustrated  by  the  detail  sheets  of  the  ac- 
companying atlas  and  also  by  the  general  map. 

However  desirable  it  might  be  to  rectify  the  line  of  the  route  between 
Chama  and  Fort  Wingate,  it  would  be  difficult,  if  not  impossible,  to  do 
so  with  a  wagon-road.  If  we  pass  to  the  west,  we  shall  find  ourselves 
on  the  dry  crest  of  the  divide;  if  still  farther  to  the  west,  we  are  in  a 
dearth  of  water,  and  a  difficult  line  to  travel  for  all  possible  reasons. 

Lieut.  G.  8.  Anderson,  Sixth  Cavalry,  surveyed  in  1874,  under  nay 
directions,  two  routes  over  the  Chama  spur  of  the  main  range.  Tbese 
two  routes  led  from  the  settlements  on  the  Conejos  to  the  Wingate  or  lower 
crossing  of  the  Chamit.  My  former  report  contains  minute  details  of 
these  lines,  both  in  respect  of  natural  obstacles  and  proposed  means  of  cor- 
rection. Since  that  time  chartered  toll-roads  have  been  commenced  over 
both  of  these  lines,  and  this  whole  subject  will  be  reviewed  further  on. 

Lieut.  C.  A.  H.  McCauley,  Third  Artillery,  on  duty  in  this  office,  was 
detailed  in  the  spring  under  the  specific  instructions  of  the  department 
commander  to  examine  and  report  upon  all  existing  or  needed  roads  in 
Southwestern  Colorado  and  IS orth western  New  Mexico.  An  immense 
amount  of  information  on  this  subject  has  beem  obtained,  and  is  now 
being  digested.  At  present  Lieutenant  McCauley  submits  a  report  upon 
those  lines  leading  to  the  southwest  from  Fort  Garland  across  the  Chama 
spur  and  thence  to, the  lower  New  Mexico  country,  the  Fort  Wingate 
region  or  the  southwest,  and  the  San  Juan  country  or  the  west.    All 
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of  these  routes  are  of  great  importance  Id  a  military  point  of  view,  and 
Lieutenant  McCauley's  descriptions  and  summary  are  of  value,  and  his 
conclusions  as  hereinafter  given  are  approved  by  me  and  incorporated 
in  my  own  general  summary  formed  later. 

At  the  close  of  Lieutenant  Mc  Cauley's  portion  of  this  report  the  re- 
mainings  portions  of  the  routes  in  question  will  be  described  and  the  gen- 
eral recommendations  made. 

THE  SAN  JUAN  COUNTRY. 

t'his  noted  region,  bidding  fair  to  become  in  time  one  of  the  richest 
-silver-producing  sections  in  the  world,  is  that  portion  of  Colorado  lying 
Id  the  southwestern  part  of  the  State,  to  which  of  late  emigration  has 
rapidly  increased,  and  the  attention  of  capital  been  attracted  by  its  fine 
agricultural  valleys  and  the  great  mineral  wealth  of  its  mountains,  so 
that  several  towns  and  numerous  settlements  have  sprung  into  exist- 
ence in  remote  localities,  while  much  of  the  country  has  been  occupied 
with  a  view  to  farming  and  pastoral  pursuits. 

The  appellation  of  ^^San  Juau"  is  derived  from  the  river  of  the  same 
name,  into  which  pour  all  the  streams  and  waters  of  the  lower  country. 
Long  before  the  advent  of  the  white  man  upon  the  continent  its  banks 
teemed  with  an  unknown  population  of  whose  habits  and  mode  of  life 
history  speaks  not  and  tradition  is  silent,  with  naught  to  aid  the  intelli- 
gent investigator  save  fragmentary  pottery  and  the  ruins  of  their  dwell- 
ings. After  long  lapses  of  time,  their  former  lands  are  being  occupied 
by  the  progressive  Anglo-Saxon  in  his  inexorable  movement  westward. 

Within  the  last  quarter  of  a  century,  the  country  had  been  penetrated 
in  part  by  explorers,  and  reports  of  the  wonderful  wealth  in  its  mount- 
ains had  attracted  thither,  at  the  risk  of  death  from  hostile  red-men, 
numbers  of  prospectors.  A  tide  of  immigration  set  in,  and  nearly  two 
decades  have  passed  since  the  same  kind  of  adventurous  spirits  as  at 
present  may  be  found  there  were  flocking  to  the  country.  Disappoint- 
ments, continual  attacks  of  hostile  Indians,  and  other  causes  combined 
to  stay  the  tide,  and  with  its  reflux  the  lands  were  left  to  the  tribes  that 
possessed  them  by  virtue  of  original  habitation. 

A  comparative  wilderness,  unoccupied  by  whites,  the  country  re- 
mained unnoticed  or  forgotten  until  1870,  when  it  was  again  penetrated 
by  a  small  party  of  prospectors  with  the  resulting  discovery  near  the 
present  town  of  Silvertown  of  the  ^^  Little  Oiant,"  a  gold  lode  famous 
for  the  value  of  its  ore  and  notorious  in  subsequent  litigation.  Their 
wonderful  discovery,  bruited  abroad,  was  the  cause  of  another  influx, 
solely  of  hardy  prospectors,  resulting  in  the  establishment  of  a  per- 
manent population. 

In  the  treaty  of  March  2,  1868,  setting  aside  for  the  Utes  all,  save  a 
fragment,  of  Colorado  west  of  the  one  hundred  and  seventh  meridian, 
the  San  Juan  land  became  a  definite  portion  of  the  Indian  reserve. 
Thetr  numbers  and  hostility  were  too  powerful  to  be  overcome  by  the 
settlers  within  their  country;  the  white  man  demanded  the  valuable 
territory  of  the  weaker  one,  and  force  compelled  him  to  yield.  What  is 
generally  known  as  the  Brunot  convention,  from  the  name  of  the  United 
States  commissioner,  ensued.  Articles  of  agreement  for  the  cession  of  the 
San  Juan  were  entered  into  September  13,  1873,  by  the  confederated 
Utes,  and  the  necessary  satisfaction  made  by  Congress  April  29, 1874. 
The  portion  ceded  by  the  Brunot  convention  contains  about  6,000  square 
miles,  and  includes  all  of  the  rich  mineral  sections  save  the  Summit 
District,  a  gold  region;  that  part  of  the  State  generally  known  as  the 
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San  Jaan  coantry,  comprising,  however,  in  addition  to  the  above  con- 
tiguous territory  aggregating  over  13,000  square  miles,  one-eighth  of 
the  entire  State,  and  an  area  equal  to  that  of  Massacfansetts,  Bbode 
Island,  and  Connecticut  combined. 

In  the  lower  portion  of  the  great  Continental  Divide,  in  a  general  direc- 
tion of  northwest  and  southwest,  is  for  125  miles  or  more  known  as  the 
San  Juan  Mountains,  including  many  lofty  peaks  and  spars. 

For  convenience  of  treatment,  the  main  agricultural  region,  watered 
by  streams  and  rivers  springing  from  the  summits  and  flowing  down  od 
the  southern  and  western  trend  of  the  range  all  on  the  Pacific  water- 
shed, may  be  distinguished  as  the  lower  country ;  the  rest  the  upper. 

LINES  OF  COMMUNICATION. 

Eoads  are  the  highways  of  civilization.  Their  construction  is  the  first 
and  essential  stage  in  the  gradual  development  of  any  section.  With- 
out an  easy  outlet  for  its  resources,  no  country,  however  productive,  cui 
acquire  that  wealth  and  prosperity  which  free  and  easy  commnnicatioo 
alone  can  furnish.  This  is  particularly  so  in  an  inland  section  and  a 
mountainous  region.  The  discovery  of  the  precious  metal  is  almost  in- 
variably made  by  one  or  more  adventurous  prospectors,  whose  outfit,  of 
the  most  modest  nature,  is  generally  borne  upon  *^  burros,"  or  jackasses^ 
capable  of  climbing  over  difficult  uHiuntaiuous  country.  With  the  dis- 
covery ot  a  fine  mineral  deposit,  their  log  cabin  is  established,  becoming 
the  nucleus  of  a  mining-camp.  The  outlet  and  inlet  by  a  trail  permit- 
ting pack  trains  only  with  the  advent  of  new-comers,  an  embryo  town 
appears,  and  well-watered  lands  en  route  are  taken  up  for  grazing  and 
farming  purposes. 

With  increasing  signs  of  permanency  and  material  wealth,  the  neces- 
sities for  a  wagon-road  become  daily  more  evident,  until  it  is  finally  far- 
nished  by  some  enterprising  capitalist,  or  a  stock  company,  and  the 
settlement  is  opened  to  the  basis  of  supply. 

From  this  dates  permanent  prosperity.  Slow-moving  pack-animals 
are  succeeded  by  more  rapid  freight-trains,  with  greater  carrying  facil- 
ities, high  prices  for  commodities  of  life  and  business  are  diminished, 
and  the  stagecoach  appears  upon  the  scene.  Easy  access,  well-rewarded 
labor,  and  profitable  investments  invite  the  laborer  and  immigrant,  as 
well  as  the  speculator.  The  country  increases  in  agricultural  and  miniug 
industry  until,  with  the  lapse  of  time,  the  railroad  approaches  and  the 
frontier  settlement  assumes  a  metropolitan  air ;  and  on  the  march  of 
civilization  continues. 

The  roads  of  the  San  Juan  are,  therefore,  of  prime  importance,  and 
whatever  can  be  done. to  shorten  the  lines  of  communication  and  open 
as  yet  undeveloped  sections  will  be  of^the  first  and  most  material  value. 

The  recent  advance  of  the  Denver  and  Rio  Grande  (a  narrow-gauge 
railroad)  over  the  Sangre  de  Cri^to  Range  has  enabled  it  to  control  all 
the  freight  and  passenger  traffic  destined  for  the  San  Juan,  as  well  as 
all  of  New  Mexico,  save  the  northeastern  part.  Its  present  terminus  is 
Garland  City,.  6^  miles  from  Fort  Garland,  situated  in  the  eastern  part 
of  San  Luis  Valley,  at  the  foot  of  the  western  slope  of  the  mountain, 
whence  travel  for  the  upper  country  passes  northwest  to  Del  KorCe  and 
via  the  toll-road  up  the  canon  qf  the  Rio  Grande  to  the  settlements  be- 
yond, while  that  for  the  lower  takes  its  course  due  southwest,  passing 
Conejos,  a  Mexican  plaza,  known  also  as  Guadalupe. 

Of  the  lower  country  the  seat  of  the  largest  population  is  that  part 
of  the  valley  of  the  Animas  known  as  the  Animas  Park,  lying  in  a  gen- 
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eral  direction  north  and  soath,  and  containing  over  10,000  acres  of  tillable 
land,  susceptible  of  easy  irrigation,  above  which,  and  beyond  the  grand 
cafion  of  the  river,  lies  the  largest  populated  region  and  the  seat  of  the 
greatest  mineral  wealth. 

Silverton,  upon  the  Animas,  and  other  towns  and  contiguous  mining 
camps,  may  be  reached  from  the  railroad  and  Del  Norte  directly  by  fol- 
lowing up  the  valley  of  the  Rio  Grande  and  crossing  the  mountain-range 
that  forms  the  divide  between  the  waters  of  that  and  the  Animas;  more 
indirectly,  by  reaching  the  lower  country  and  the  Animas,  and  thence 
passing  up  the  canon  of  the  river. 

As  the  lower  country  is  the  least  favored  with  respect  to  outer  com- 
munication, it  may  be  well  to  first  consider  it.  Hemmed  in  upon  the 
north  and  east,  which,  with  outlying  spurs  that  contain  many  peaks  of 
great  altitude  and  few  practicable  or  natural  passes,  the  summits  of  the 
mountain-chain  lie  approximately  in  the  arc  of  a  circle  with  Pagosa  Springs- 
nearly  at  the  cent^-r.  It  is,  moreover,  south  of  the  position  of  Garland 
City  but  11  miles,  being  about  100  miles  west  thereof.  From  the  railroad 
terminus  all  roads  to  the  lower  country  at  present  have  a  common  point,, 
viz,  the  crossing  of  the  Ghama  at  the  plaza  of  Los  Ojos,  one  of  the  vil- 
lages of  the  Tierra  Amarilla  section,  whence  the  main-traveled  line,  known 
as  the  ^^  Upper  road,"  passes  to  the  Animas,  via  Pagosa  Springs,  while^ 
the  distance  to  the  Animas  is  greater  by  this  than  by  the  route  called 
the  '^  Middle  road,''  which,  passing  by  the  Laguna  de  los  Caballas,  Pie- 
dras  de  Legunados,  and  the  Caiion  Gura^on,  to  the  San  Juan  below  the- 
mouth  of  the  Navajo,  and  crossing  the  Rio  Piedra  and  Kio  de  los  Pinos, 
unites  with  the  upper  road  on  the  Bio  Florida;  it  is  preferable  to  the 
latter,  on  account  of  more  frequent  water  and  the  fine  grazing  along  the 
route,  timber  being  everywhere  abundant.  Hence,  from  its  natural  posi- 
tion and  the  relative  points  of  supply,  Pagosa  becomes  a  strategic  point,, 
and  the  line  which  will  easiest  and  quickest  enable  travel  to  reach  it 
will,  and  in  fact  must,  become  the  popular  and  frequented  route. 

The  Kio  Grande  Biver,  which  emerges  from  the  mountains  at  Del 
Norte,  taking  a  southeasterly  course  through  the  San  Luis  Valley,  is, 
during  most  of  the  year,  easily  passed,  being  fordable  with  but  little 
difiiculty  at  a  number  of  points  from  Del  Norte  south.  Like  all  streams^ 
however,  that  spring  from  lofty  summits  in  the  main  range  and  are  fed  by 
banks  of  eternal  snow,  it  is  subject  to  great  increase  in  its  waters  during 
the  spring  months  of  the  year.  The  small  brooks  become  waving  rivers,, 
and  with  difficulty  are  crossed,  where  earlier  and  later  the  passage  may 
be  a  matter  of  no  difficulty.  At  such  times  the  Bio  Grande  is  a  formida- 
ble barrier,  and  can  be  crossed  only  by  bridge  or  ferry.  A  few  mile& 
below  Del  Norte  a  bridge  over  the  river  secures  travel  of  all  kinds  from 
any  interruption  at  all  seasons,  while  that  below,  bound  southwest,  finds 
passage  during  high  stages  of  water  in  one  or  two  ferries  that  are  located 
on  the  lines  of  travel. 

THE  LOWER  COUNTRY— GARLAND  TO  CONEJOS. 

From  Garland  City  to  Conejos  and  the  southwest  two  routes  are^ 
optional.  The  first,  in  a  general  southwesterly  course  north  and  not 
far  from  the  Bio  Trinchera,  crosses  the  Bio  Grande  just  above  its  mouthy 
at  a  distance  of  19^  miles  from  Fort  Garland  and  26  miles  from  Garland 
City.  Thence  it  continues  some  26^  miTes  due  southwesterly  along  the 
north  bank  of  the  Bio  Conejos,  a  tributary  of  the  Bio  Grande,  with  it» 
mouth  a  mile  below  the  Trinchera,  reaching  the  plaza  of  Conejos  at  a. 
distance  from  the  railroad  of  52^  miles. 
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Part  of  the  way  oo  this  roate  another  road  may  be  taken  by  crossiDg 
the  Trinchera  a  few  miles  below  Fort  Garland  and  coatiuaiog  soath  oU 
and  near  it,  about  as  far  distant  as  the  former  above.  It  reaches  the 
Bio  Grande  at  the  mouth  of  the  Conejos,  whence,  pa8sin|?  due  west,  it 
comes  into  the  other  road  at  a  distance  of  4  miles.  While  no  appreci- 
able distance  is  saveil  by  this  route,  its  only  advantage  ordinarily  being, 
perhaps,  a  preferable  ford  to  the  one  at  Stewart's,  it,  like  other  points, 
presents  no  crossing-place  over  the  Rio  Grande  during  high-water  sea- 
sons and  hence  will  not  be  considered. 

The  second  route  from  Garland  City  passes  a  little  west  of  south  to 
the  Kio  Culebra,  crossing  it  at  Mexican  plaza  of  Lower  Culebra,  theuoe 
southwest  to  the  Rio  Grande,  where  is  the  ferry  formerly  kept  by  Mr. 
Fred.  Meyer,  now  in  the  hands  of  Senor  Valdez,  39^  miles  from  Garland 
€ity,33  from  the  fort;  thence  the  road  passes  due  west  to  Conejos,  18  miles 
distant,  and  57^  from  the  railroad.  Both  roads  lie  wholly  in  San  Lnis 
Valley  and  are  natural  ones,  as  easy  in  traveling  and  as  bard  as  the 
ordinary  prairie,  save  in  a  few  places  where  they  are  heavy  from  shift- 
ing sands,  a  belt  of  which  extends  over  the  valley. 

In  June,  while  in  that  section,  a  whirlwind  would  here  or  there  keep 
in  sight  almost  constantly  a  cloud  of  sand,  and  as  they  occasionallj 
passed,  they  shut  out  completely  earth  and  sky,  filling  eyes  and  eare, 
taking  along  hats  and  other  movables  if  possible — hat>pily  a  brief  visr 
itor,  leaving  as  a  souvenir  a  fine  stratum  of  sand.  The  height  to  which 
these  moving,  flying  pillars  rose,  seemingly  gathering  strength  as  they 
whirled  along,  was  very  great.  The  approach  to  the  Rio  Grande  on  the 
upper  or  Trinchera  road  is  over  low  ground.  During  the  high-water 
season  the  river  reaches  back  for  some  distance  upon  either  side,  and 
with  its  diurnal  fall  and  rise  the  ground,  at  other  seasons  hard  and  dry, 
is  changed  to  a  marsh,  and  easy  access  to  and  from  the  river-ferry  isfor 
heavy  teams  often  quite  problematical. 

In  our  crossing  the  ferry  in  June  last,  one  of  the  wagons  of  the  train, 
in  the  detour  which  is  selected  as  the  best  approach  upon  the  eastern 
bank,  mired  twice  in  the  boggy-ground,  and  caused  a  delay  of  two 
hours;  upon  the  opposite  shore  another  long  and  tedious  delay  resulted, 
the  road  being  two  feet  under  water,  necessitating  unloading  by  hand 
in  water  above  the  knees.  There  is  a  bend  in  the  course  of  the  riFer 
just  above  the  ferry,  and  as  the  ground  here  rises  but  slowly  from  the 
stream  outward,  it  is  at  the  best  a  faulty  location  for  such  a  purpose. 

The  river  was  then  about  150  feet  in  width,  with  a  very  rapid  cnr- 
rent.  The  ferry-boat,  rather  a  small  affair,  about  20  feet  in  length, 
barely  held  an  army- wagon  and  the  wheel  span  of  the  team ;  a  flimsy  rail 
was  along  each  side,  protection  chiefly  in  appearance,  eaeh  mule  requir- 
ing holding  during  the  passage.  In  taking  over  the  cavalry  escort,  the 
horses  were  led  on  the  boat,  heads  alternating  up  and  down  stream,  to 
equalize  the  load,  which  was  limited  to  eight.  A  crossing  with  horses 
only  was  made  in  eight  minutes,  and  four  six-mule  wagons,  including 
the  teams,  were  ferried  over  safely  in  one  and  a  quarter  hours.  A  small 
pier  or  planking  of  some  kind  was  lacking,  nothing  of  service  in  the  na- 
ture of  gangway  being  provideil.  The  rates  charged  were,  for  single 
horsemen,  50  cents;  light  wagons,  $1.25;  two-horse  wagons;  $1.5<l,  and 
four-horse  wagons,  $1.75.  The  ferriage  was,  however,  reduc^  in  conse- 
quence of  the  size  of  the  party  to  25  cents  per  animal,  riding  and  team, 
with  no  charge  for  wagons.  The  more  direct  and  better  road,  as  before 
stated,  is  up  the  course  of  the  Conejos  river,  above  and  skirting  the 
edge  of  the  plain,  always  high  and  dry  ;  it  is,  however,  nearly  barren  of 
grazing,  in  need  of  which  the  command  took  a  left-hand  road  at  a  distance 
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of  about  12  miles  from  the  ferry ;  this  passes  over  what  is  known  as  the 
Island,  a  long  point  of  land  included  between  the  San  Antonio  and 
Conejos  Kivers,  across  which,  during  high  water,  flows  a  net-work  of 
small  streams,  rendering  it  the  best  watered  and  most  fertile  land  in 
this  section;  it  is,  without  doubt,  the  garden-spot  of  the  entire  valleys  of 
the  two  rivers,  and  would  be  literally  ''flowing  with  milk  and  honey," 
were  it  in  the  hands  of  eastern  farmers  instead  of  those  of  Mexican  de- 
scent, whose  ambition  is  generally  satisfied  with  cigarettes  and  a  "  bnile." 

The  Conejos  was  crossed  at  the  phiza  of  Los  Cerritos  (more  prop- 
erly called  Las  Sierritas,  the  "Little  mountain,"  taking  the  name  from 
some  high  hills  that  are  grouped  near  by),  whence  the  road  soon  passed 
into  that  from  Chavez  ferry  to  Conejos. 

The  passage  of  the  Conejos  was  made  without  loss,  though  not  with- 
out difficulty,  the  stream  high  and  rapid,  with  about  a  six  mile  current, 
was  in  the  beds  of  the  rivers,  and  one  of  the  team-mules  falling  in  the 
river  and  becoming  entangled  in  the  harness,  wa«  with  difficulty  saved 
from  drowning.  From  the  appearance  of  the  banks  at  1  o'clock  p.  m., 
it  was  evident  that  the  water  had  very  lately  fallen  fully  a  foot. 

Chavez  ferry, — The  ferry  on  the  lower  road  differs  in  location,  &c., 
materially  from  that  above.  It  is  in  a  direct  line  18  miles  south  of  it,, 
by  the  windings  of  the  river  about  twice  as  much ;  a  trail  leading  down 
from  the  upper  ferry,  which  is  called  by  the  Mexicans  but  12  miles. 
This  ferry,  formerly  known  as  Mycins  Ferry,  and  described  in  1874  as  a 
"  dilapidated  aflfair,"  was  purchased  from  Mr.  Myer  in  the  spring  of  1876 
by  Seiior  Caledrina  Valdez,  the  present  owner,  for  $450.  The  J)oat 
sunk  in  the  following  fall,  and  last  spring  it  was  replaced  by  the  present 
one,  very  serviceable  and  greatly  superior  to  Stewart's.  It  is  about  45 
feet  long  and  12  in  width  and  strongly  constructed  of  stout  timbers. 
A  strong  side  railing  is  provided,  and  a  small  row-boat  is  in  tow,  for  a 
possible  necessity,  certainly  a  nice  precaution ;  for  the  river  in  June  was 
here  10  feet  in  depth  and  about  250  feet  in  width.  The  cable  is  firmly 
held  upon  strong  piles  about  a  foot  in  diameter,  with  heavy  triangular 
braces,  thence  passing  over  a  windlass  to  the  rear.  The  crossing  with 
a  load  was  made  in  four  minutes.  The  charges  are  about  the  same  as 
at  Stewart's ;  its  capacity  greater.  The  owner  reported  that  at  a  single 
crossing  they  had  carried  400  sheep,  the  charge  for  the  trip  being  $5. 
In  its  location  this  ferry  has,  furthermore,  an  advantage  over  its  rival. 
The  river  is  here  about  25  feet  below  the  general  surface  of  the  plain, 
and  as  the  road  descends  gradually  and  easily,  no  possible  miring  of 
teams  can  occur.  A  short  distance  below  this  point  the  Bio  Grande 
enters  its  long  caiiou,  which  increases  in  depth  southward,  the  lava 
sides  vertical  or  piled  with  sharp-edged  rock,  perfectly  impassable,  and 
a  veritable  scene  of  desolation  in  nature. 

To  the  San  Antonio  River,  en  route  to  Conejos  from  the  ferry,  the  road 
8  a  magnificent  natural  one,fine,  hard,  and  level;  on  the  way,  upon  either 
side,  some  two  or  three  miles  ofi",  rise  rounded  hills  with  sand-stone 
strata,  on  which  lay  the  cold,  volcanic  rocks,  blessed  with  but  little  tim- 
ber, and  that  but  a  poor  pinon,  with  an  occasional  cedar,  the  only  kind  that 
will  befriend  so  dismal,  inhospitable  a  surface.  Lava  rock  liestrewn  along 
the  bases  of  the  hills  and  out  over  the  plain  everywhere;  its  hot  and 
parched  surface  relieved  only  by  an  occasional  breeze  from  the  mount- 
ains to  the  west.  Its  vegetation  is  exceedingly  sparse,  almost  nothing 
save  sage-brush  and  a  few  cacti  breaking  the  monotony.  No  grazing 
can  be  found  at  or  near  the  ferry,  nor  on  the  lower  road  to  any  ex- 
tent beyond  the  crossing  of  the  Trinchera,  until  the  San  Antonio  is 

H.  Ex.  66 2 
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reached.    The  latter  was  foand  very  high  aud  the  ordinary  ford  imprac- 
ticable, necessitating  our  crossing  a  mile  lower  down. 

Of  the  two  routes  from  Garland  to  Conejos,  the  upper  or  Trincherais 
preferable.  Its  chief  disadvantage  is  the  inferior  condition,  in  addition 
to  low  approaches  of  Stewart's  ferry  as  compared  with  that  of  Cbav^ 
the  latter  as  a  crossing  being  greatly  preferable.  The  upper  route  has, 
however,  several  advantages  over  the  lower  not  to  be  lost  sight  of,  which 
are  mainly — 

1st.  It  is  considerably  shorter. 

2d.  Its  hard  surface  or  natural  road,  save  a  small  sandy  portion,  less 
than  half  of  that  on  the  other. 

3d.  Wood,  water,  and  sufficient  grazing  for  convenient  camping  places 
at  no  long  intervals,  the  Conejos  being  timbered  with  cottonwood. 

4th.  Except  the  Rio  Grande,  but  a  single  stream  of  any  importance 
to  be  crossed,  the  Rio  Conejos  at  the  plaza  of  Conejos  (or  Onadalape)} 
while  on  the  lower  road  are  the  Trinchera  and  Cnlebra  east  of  the 
Bio  Grande,  and  the  San  Antonio  on  the  west.  By  one  ronte  a  bridge 
is  essential  for  the  Conejos,  by  the  other  for  the  passage  of  the  San  An- 
tonio. At  the  plaza  of  Conejos  the  river  was  formerly  passed  by  a 
bridge  which  was,  they  there  informed  me,  washed  away  in  1874.  After 
numerous  resolations  to  replace  it,  the  citizens  have  let  the  matter  drop, 
and  teams  now  find  their  way  over  as  best  they  may.  At  the  town,  forta- 
nately,  there  is  a  spot  where  the  river  broadens  to  over  three  tim^  its 
usual  width,  so  that  generally  a  passage  may  be  found.  The  river  here 
is  about  200  yards  and  the  approaches  low,  so  that  a  slight  rise  in  the 
water  materially  increases  the  difficulties  of  passage.  A  superior  location 
may  be  found  not  far  distant  and  the  river  bridged  at  a  cost  not  exceed- 
ing $1,300. 

CONEJOS  TO  PAGOSA. 

Communication  between  the  above  may  be  considered  nnder  the  fol- 
lowing heads : 

1st.  Old  line  via  Tierra  Amarilla  section. 

2d.  l^ew  line  via  Tierra  Amarilla  section. 

3d.  Proposed  hues. 

Ist.  TJie  old  lines, — Up  to  the  present  summer  the  only  mode  of  access 
from  the  railroad  to  the  Lower  San  Juan  was  from  Conejos  southward  to 
Ojo  Caliente  and  northwest  to  Tierra  Amarilla,  a  distance  of  150  miles. 
A  cut-off  above  Ojo  Caliente  via  Cueva^  shortening  this  distance  to  12^ 
miles,  has  diverted  travel  in  its  favor.  It  is  in  general  a  good  and  easy 
road,  being  largely  over  country  with  a  hard  and  level  sorface,  having 
been  the  scene  of  some  volcanic  eruption ;  some  mesas  passed  over  pre- 
sent difficult  points,  the  chief  objections,  however,  being  the  absence  of 
grazing  and  the  long  distance  between  water  making  it  an  exceedingly 
hot  summer  route. 

Crossing  the  Chama  at  Los  Ojos,  where  it  was  about  75  feet  wide,2.J  feei 
deep,  the  ^^  upper"  route  is  over  a  natural  road,  through  low  valleys  or 
over  gently  undulating  hills,  covered  with  fine  grass  wherever  sheep- 
herds  u'ay  not  have  tarried.  The  Continental  Divide  is  here  a  line  of 
sharp  uesas  of  the  steepest  kind,  400  to  600  feet  in  height,  with  sand- 
stone outcioppings  and  sides  timbered  with  scrpbby  pinon.  The  road 
winds  so  gently  through  an  easy  pass  between,  that  one  can  scarcely 
realize  the  passage  from  the  Atlantic  to  the  Pacific  watershed.  A 
dearth  of  water  existed  in  July  last  between  the  Chama  and  Navigo, 
and  for  33  miles  no  running  water  was  found,  although  many  dry  beds 
of  streams  were  met  with,  which  heavy  raiu-storms  of  the  previous  day 
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and  night  had  failed  to  fill.  The  soil  is  to  some  extent  alkaline,  and 
upon  pools  of  rain-water  oar  camp  depended.  From  the  Navajo  to  Pa- 
gosa,  23  miles,  water  is  abundant,  the  Blanco  and  tribataries  being 
rossed  en  route.  V^gosa  being  56  miles  from  the  Ghama  at  Los  Ojos, 
necessitated  a  joarney  of  206  miles  to  reach  it  from  Conejos — reduced 
to  but  176  via  Guevara  long  and  tedious  trip. 

2d.  New  lines  via  the  Tierra  Amarilla  section. — From  Gonejos  two  roads 
are  now  constructing,  both  following  the  general  lines  of  surv^ey  exam- 
ined by  Lieutenant  Anderson,  Sixth  Gavalry,  in  1874,  in  obedience  to 
instructions  from  the  chief  engineer  of  the  department. 

The  first,  which  may  be  known  as  the 

CHAMA  ROUTE, 

ascends  the  Gonejos  for  11  miles  in  a  fertile  and  cultivated  valley  over  a 
natural  road-bed.  Its  direction  is  a  little  south  of  west,  and  its  grade 
daring  this  distance  only  about  39  feet  per  mile,  or  less  than  9  inches 
rise  per  100  linear  feet,  practically  a  level.  From  this  point  it  passes 
nearly  westwardly  for  20  miles,  in  which  it  reaches  the  Los  Finos  Greek, 
above  the  deep  and  ipipassable  canon  of  the  central  part  of  the  stream, 
along  which  it  follows  for  about  3  miles,  thence  ascending  the  low  divide 
that  separates  the  watershed  of  the  Gonejos  and  its  tributaries  from  that 
of  the  Ghama  and  its  branches,  it  passes  to  the  slopes  of  the  latter 
streams,  with  its  highest  point  not  over  9,800  feet.  In  this  section  the 
average  grade  is  about  75  feet  per  mile,  or  a  rise  of  1^  feet  in  100 
linearly. 

As  the  summit  of  the  divide  is  approached,  a  number  of  low  hills  of 
gentle  slopes  are  passed,  along  whose  sides  easy  grades,  at  no  point  ex- 
ceeding ^  3  to  4  foot  rise  per  hundred  linearly,  are  readily  obtainable, 
so  that  at  no  point  is  there  anything  so  difficult  to  overcome  as  to  need 
special  mention.  Leaving  its  westerly  course,  the  road  passes  south- 
west for  13  miles,  following  first  a  tributary  and  then  the  Ghama  itself, 
and  in  a  southerly  direction  by  the  banks  of  the  river,  some  16^  miles,  to 
Tierra  Amarilhi,  as  the  main  plaza,  Los  Nutritas  (2  miles  beyond  Los 
Ojos),  is  generally  called,  a  total  length  of  60.69  miles,  as  measured  last 
July.  The  entire  route  is  well  supplied  with  grazing,  timber,  and 
water;  springs  and  nutritious  grasses  being  particularly  abundant  in 
the  most  elevated  regions.  Via  this  line,  the  distance  of  Pagosa  from 
Conejos  is  reduced  to  114.7  miles. 

In  the  spring  of  1876,  a  settlement  called  Park  View  was  located  2 
miles  above  Los  Ojos,  in  the  valley  of  the  Ghama,  by  a  Ghicago  and 
Santa  F^  company.  Girculars  with  information  of  an  enticing  character 
to  promote  immigration  were  circulated.  The  town  was  passed  on  the 
9th  of  July  last,  in  a  lovely  valley  with  about  8  acres,  not  exceeding  10  at 
most,  under  cultivation ;  eight  cabins  of  the  settlers  being  scattered  about 
in  the  fine  forest  adjoining.  The  charter  for  the  road  from  Gauejos  to 
Los  Ojos  was  taken  out  with  the  view  of  making  it  a  feeder  to  the  col- 
ony, diverting  trade  of  the  vicinity  from  Los  Nutritas,  its  present 
center. 

To  have  reduced  so  materially  the  long  detour  by  Ojos  Galiente  or 
Cueva  was  a  desideratum ;  and  to  avoid  this,  travel  at  once  started  over 
the  Ghama  line  by  Park  View,  it  being  announced  last  spring  by  those 
in  charge  of  its  construction  that  it  was  passable.  The  apparent  object 
was  accomplished,  that  of  getting  teams  over  a  part  of  the  road  which 
nature  had  prepared,  when,  part  way  in,  rather  than  return,  the  freighters 
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would  work  along  to  enable  tbeir  teams  to  get  through;  for  in  no  sense 
of  the  term  was  there  a  way  ground  in  existence  over  most  of  the  rente. 

Having  been  personally  and  aathoritatively  assured  in  Jane  that  no 
difBculty  wbatever  would  be  experienced  in  getting  throngh-  a  wagon- 
train,  as  much  machinery  had  already  been  transported  over  it,  we 
started  from  Conejos  July  4,  reaching  Tierra  Amarilla  on  the  aftemoooof 
the  9th.  Over  the  central  part  of  the  route,  three  entire  days  were  taken 
up  in  going  19^  miles.  This  distance  was  over  side  slopes,  summits  of 
hills,  and  some  arroyas ;  the  train  being  gotten  over  safely,  however,  by 
changing  the  front  wheels  of  each  wagon  to  the  up-hill  side,  the  rear 
ones  being  on  the  lower  one,  holding  up  the  wagons  with  ropes,  using 
large  logs  as  pulleys  and  picket  lines  in  ascending  arroyas,  and  resorting 
to  similar  expedients. 

While  the  general  route  is  one  perfectly  adapted  to  the  end  in  view, 
the  location  was  found  very  faulty,  the  road  passing  over  tops  of  little 
hills  and  abr.uptly  down  the  ends,  instead  of  seeking  a  aniform  and 
easy  grade  along  the  sides.  I  have  been  since  informed  by  the  officers 
of  the  road  company  that  it  is  now  everywhere  in  complete  order — new 
locations  having  been  made  in  the  faulty  localities.  Lieat>enant  Gibbon 
traveled  over  this  road  in  September,  reaching  Tierra  Amarilla  from 
Fort  Garland  in  four  days.  His  report  contains  no  remarks  on  this 
part  of  the  road,  except  that  12  miles  remained  uncompleted. 

The  second  and  rival  route,  which  may  be  known  as  the 

SAN  ANTONIO, 

in  contradistinction  to  the  former,  approaches  nearer  a  direct  line. 
Ascending  the  valley  of  the  Conejos,  to  include  the  plaza  of  San  Raphael, 
it  passes  south  across  the  plain  to  the  plaza  of  San  Antonio  and  contig- 
uous towns  in  the  fertile  valley  of  that  river,  near  which  it  is  crossed. 
Thence  it  passes  almost  due  south,  near  the  right  or  east  bank  of  tbe 
river,  and  between  it  and  San  Antonio  Peak,  following  what  was  an 
old  Indian  trail  southwest  over  the  divide.  Thus  far  the  constrnctioQ 
will  be  inexpensive,  as  there  is  at  present  a  hay-road  used  by  the  Mexi- 
can teams  up  to  this  point — the  chief  items  of  cost  being  slopes  of  vol- 
canic mesas  that  are  met  with,  and  the  bridge  over  the  river.  When 
once  put  in  traveling  order,  this  part  will  but  rarely  need  repair. 

From  the  time  of  departure  from  the  San  Antonio,  west  of  the  Peak, 
until  the  volcanic  field  intervening  to  the  mountains  has  been  passed, 
occurs  an  interval,  much  less  than  a  day's  drive,  however,  between 
water,  after  which  it  is  found  at  short  intervals.  The  route  over  the 
range  is  similar  to  that  of  the  Ghama  line,  over  an  easy  pass  and 
through  low  valleys  or  depressions  between  the  elevated  ridges. 

Several  small  streams,  tributary  to  the  Servilleta,  a  creek  flowing 
southeast  into  the  Hio  Grande,  are  crossed  near  their  heads,  together 
with  one  on  the  Chama  or  Brazos  watershed.  Thence  it  passes  to  Las 
Nutritas,  not  far  from  its  head  and  some  eight  miles  distant  from  tbe 
plaza  of  the  same  name  (Tierra  Amarilla),  to  which  it  proceeds  along 
the  bank  of  the  stream  in  a  westerly  direction,  the  total  length  of  the  line 
from  Conejos  being  55  miles.  Over  this  latter  part  is  already  a  road 
used  by  hay-wagons,  and  along  the  trail  followed  in  general  by  the 
route  Mexican  shepherds  have  for  years  driven  to  and  fro  their  numer- 
ous flocks — a  favorite  range,  on  account  of  the  fine  grazing  and  water  in 
the  mountain  parks  and  valleys. 

Timber  being  abundant  in  the  elevated  regions,  there  will  be  little 
expense,  save  where  it  may  be  needed  for  small  bridges  or  corduroj. 
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The  route  being  much  of  the  way  parallel  to.  the  Hue  of  drainage,  there 
will  be  obviated  what  are  always  two  items  of  considerable  expense  in 
such  localities — cutting  on  side  slopes  for  embankment,  and  side  ditch- 
ing above  the  road  for  drainage.  The  melting  of  snows  on  the  mount- 
ain slopes,  and  the  thawing  of  frozen  surfaces  in  the  spring,  keep  such 
a  surface  constantly  moist,  and  a  road  inclined  to  the  flow  of  water 
^oggy  and  miry  to  a  great  extent,  on  being  traveled. 

Save  the  short  section  of  8  miles  from  Nutritas  Creek  to  the  plaza  of 
that  name,  the  entire  road  will  be  a  portion  of  the  shortest  line  en  route 
from  the  railroad  to  Fort  Wingate  and  the  Arizona  posts.  From  the 
Nutritas,  the  latter  passes  southwest  to  the  Rio  Nutria  and  the  Ghama, 
reaching  the  latter  at  the  mouth  of  the  former,  where  it  is  intended  to 
bridge  the  river. 

To  consider  briefly  this  in  relation  to  the  route  to  Fort  Wingate,  the 
distance,  as  surveyed  by  Lieutenant  Anderson  in  1874,  is  from  the  point 
of  departure  from  the  road  to  Tierra  Amarilla  (which  place  is  8  miles 
distant ;  Conejos  being  47),  down  to  the  crossing  of  the  Bio  Chama,  near 
the  mouth  of  the  Kio  Nutria,  18.2  miles,  making  the  Chama  crossing 
distant  from  Conejos,  by  this,  the  San  Antonio  line,  65.2  miles. 

Via  the  Chama  road,  as  above  stated,  the  distance  from  Conejos  to 
Tierra  Amarilla  is  60.7  miles.  The  crossing  of  the  Chama  River  by  the 
Wingate  road,  having  been  found  to  be  14.5  miles  distant  from  Tierra 
Amarilla,  in  an  examination  made  during  September  last,  by  Lieut. 
D.  J.  Gibbon,  Ninth  Cavalry,  we  have  the  following  summary  to  the 
Fort  Wingate  route : 


Wingate  crossing  of  tlie  Chama  River— 
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From  Fort 
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Milet. 
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MiU$. 

127.7 

San  Antonio  routo .rr...... ■, 

117.7 

Tkin'liAii AA  aAvml  hv  ftftfi  A  ninnio 

10 

10 

10 

A  charter  for  the  construction  of  the  San  Antonio  road,  under  the 
name  of  the  ^*  Tierra  Amarilla  and  Narrow  Gauge  Wagon  Road,"  was 
taken  out  March  5, 1877,  and  filed  on  the  29th  of  the  same,  the  incorpo- 
rators being  five  men  of  means,  any  one  of  them  being  alone  able  to  con- 
struct the  entire  line.  T(ie  capital  stock  is  $15,000,  over  half  of  which, 
I  have  been  informed,  has  been  paid  in  to  the  treasurer.  The  necessary 
tools  were  purchased  last  summer,  and  it  was  intended  to  have  the  road 
completed  and  open  this  winter,  but  the  small-pox  epidemic,  advancing 
np  the  Eio  Grande,  reached  that  section  and  proved  a  terrible  scourge. 
Most  of  the  able-bodied  men  of  the  country  sufifered  from  the  (lis- 
«  ease,  and  at  Tierra  Amarilla,  during  the  summer  and  fall,  there  were 
over  200  deaths.  I  have  been  informed  by  one  of  the  officers  of  the 
company  that  work  thereon  will  be  commenced  at  both  ends  of  the  line 
as  early  as  practicable  in  the  spring,  opening  it  for  summer  travel. 
The  directors  being  men  of  capital  and  controlling  all  the  trade  and  prod- 
uce for  miled  about  Tierra  Amarilla,  the  statement  may  be  relied  on, 
inasmuch  as  its  construction  will  be  a  good  speculation,  increase  the 
busii^ess  of  the  vicinity  and  probably  not  entail  the  expenditure  of  half, 
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perhaps  Dot  over  a  third,  of  the  capital  in  opening  the  road  to  passengers 
and  freight. 

The  advantages  of  the  San  Antonio  over  the  Chama  route  are  as 
follows : 

1st.  To  Tierra  Amarilla  from  Conejos  several  miles  shorter;  to  the 
Ohama  crossing,  en  route  to  Pagosa,  about  the  same,  Dothing  more,  cer- 
tainly, with  equally  fine  advantages  in  the  natural  supplies  of  wood, 
water,  and  grass. 

2d.  With  no  portion  of  the  route  in  a  region  more  elevated,  it  lies 
farther  south,  and  the  general  lines  of  drainage  being  from  the  summit 
of  the  range  to  the  east  and  west,  it  will  be  exposed  to  winds  and  storms 
from  such  directions  only,  and  sheltered  on  the  north,  leaving  travel  less 
liable  to  interruption. 

3d.  It  is  a  portion  of  the  shortest  and  most  practicable  line  be- 
tween the  railroad  and  points  in  the  Southwest,  or  Fort  Wingate  and 
other  Arizona  posts,  and  should  on  that  account  have  been  built  by  the 
government.  The  amount  of  freight  in  the  shape  of  Army  and  Indian 
supplies  shipped  to  that  point  is  very  large.  The  charge  of  the  toll- 
road  company,  judging  from  the  usual  prices  on  the  mountain-roads  of 
Colorado  and  Kew  Mexico,  will  be  $2.50  per  freight-team  of  six  males. 

No  greater  economic  appropriation  could  have  been  made  on  the  part 
of  the  government  than  the  amount  for  the  construction  of  this  line 
asked  for  in  1876. 

Turning  to  the  San  Antonio  line,  it  will  be  seen  to  be  bat  a  por- 
tion of  a  mountain  route  through  and  along  western  slopes  of  the  ranges^ 
which  are  all  a  continuation  of  the  San  Juan  Mountains  and  part  and 
parcel  of  the  Eocky  Mountain  system,  and  as  a  mountain-line  it  is  pref- 
erable to  a  highway  on  the  plain,  with  its  natural  supplies  of  wood, 
water,  and  grass. 

At  this  point  it  seems  just  that  the  conclusions  drawn  and  recommen- 
<latious  made  in  the  prior  report  on  lines  of  communication  between 
Southern  Colorado  and  Northern  New  Mexico  be  referred  to  again.  In 
that  report  the  predictions  made  concerning  railroad  extension  and  its 
probable  influence  on  this  subject  were  carefully  stated,  and  those  pre- 
dictions have  been  literally  fulfilled.  In  that  report  two  lines  were  de- 
scribed as  having  been  surveyed  for  improved  roads ;  over  both  of  these 
lines  charters  for  toll-roads  have  been  obtained,  and  the  road  over  one 
line  is  in  use.  The  recommendations  made  from  this  office,  if  followed 
out,  would  have  resulted  in  economy  to  the  government  and  the  roads 
would  have  been  better  made  and  sooner  than  now  reported. 

3(2.  Proposed  lines. — Ist.  By  both  the  Chama  and  Saa  Antonio  routes, 
there  is  required  a  long  and  unnecessary  detour  to  Pagosa.  Add  to  this 
a  long  march  without  water,  or  dependence  upon  capricious  rain-storms, 
and  pools  muddied  oftentimes  by  sheep-herds,  between  the  Chama  and 
the  Navajo,  and  we  find  an  imperative  need  of  a  shorter,  more  direct 
route,  well  supplied  with  water,  wood,  and  grass. 

The  location  I  found  preferable  for  so  desirable  a  line,  a  cut-off  on  the 
Chama,  may,  from  its  situation,  be  known  as  the 

CHAMA  NAVAJO. 

The  great  continental  backbone,  hemming  in  upon  the  north' and  east 
the  lower  San  Juan  region,  abruptly  changes  at  about  latitude  37^,  the 
dividing  line  of  Colorado  and  New  Mexico,  from  a  chain  of  lofty  peaks 
with  high  connecting  mountains  to  a  series  of  lower  ridges  with  high 
elevations  detached  and  at  greater  intervals.    Immediately  to  its  south, 
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and  at  the  very  base  of  the  Chama  Peak,  whose  elevation  is  12,200  feet, 
occurs  au  exceptionally  fine  pass  fally  3,500  feet  bplow,  watered  by  the 
west  fork  of  the  Upper  Ghama,  completely  protected  on  the  north  and 
east  by  the  mountains  and  out  lying  slopes,  with  the  summit  of  the 
divide  to  the  northwest.  This  mountain- valley  lies  sheltered  and  warm, 
exposed  chiefly  to  winds  from  the  south  only.  Possessing  the  requisite 
elevation  to  impart  to  its  grasses  the  peculiar  flavor  of  a  mountain 
growth,  it  is  perfectly  adapted  to  heavy  traffic,  for  which  subsistence  for 
animals  should  be  found  in  abundance,  and  is  in  every  respect  preferable 
to  any  already  described,  as  a  short  line  to  the  west. 

Leaving  the  Ghama  route,  on  the  upper  part  of  that  river,  near  the 
mouth  of  the  main  tributary  that  comes  from  the  east,  crossing  the 
main  stream  and  sweeping  in  a  curve  to  the  south  and  west  to  avoid 
high  basaltic  mesas  and  vertical  walls  of  rock  that  shut  out  the  river 
from  passage  and  approach  as  securely  in  some  places  as  a  box-canon,  we 
reach  the  valley  of  the  West  Fork.  On  easy  grades  it  can  be  ascended 
to  the  divide,  which  is  lower  than  the  one  on  the  Ghama  line;  this  passed, 
brings  us  to  the  Navajo,  down  which  it  follows  for  about  5  miles  in  a 
westerly  direction. 

This  section  is  an  especially  fine  grazing  region,  and  abundantly  sup- 
plied with  timber.  Herds  of  Mexican  sheep  are  driven  into  the  valley 
of  the  West  Fork,  and  the  Ute  Indians,  for  fully  two  months  last  sum- 
mer, had  established  their  camp  upon  the  Navajo  in  this  vicinity.  This 
river  is  their  preference  of  all  the  eastern  streams  in  the  lower  country, 
and  its  valley  will  make  an  excellent  farming  or  cattle  region.  Leaving 
the  Navajo,  at  a  few  miles  distance  northwestwardly,  tributaries  of  the 
river  are  crossed,  whence,  after  the  passage  of  the  main  divide  between 
the  watersheds  of  that  and  the  Blanco,  we  reach  at  a  short  distance  the 
present  "  upper  road  ^  to  Pagosa. 

The  distances  on  the  Ghama  Navajo  are  as  follows : 

Milea. 

From  Con^os  to  point  of  departure  from  the  Chama  road 33 

Thence  to  Rio  Navajo,  via  the  west  fork  of  the  Chama  and  over  pass  8,720  feet . .     14. 5 

Along  the  Rio  Navajo 5.5 

Thence  to  the  present  traveled  road 9.9 

Thence  via  the  present  traveled  road,  the  upper  one,  to  Pagosa 14.5 

Total,  Condi»6  to  Pagosa 77.4 

Distance  via  the  Chama  line  to  Pagosa 114.7 

Distance  saved  by  the  Chama-Nav^jo  road 37.3 

This  would  bring  Pagosa  to  within  123.1  miles  of  Fort  Garland,  and 
129.9  from  the  railroad. 

My  estimate  for  the  construction  of  that  part  of  the  line  from  the 
point  of  departure  from  the  "Ghama"  until  the  "  Upper,"  the  present 
road  in  use,  is  reached,  a  distance,  as  will  be  seen  above,  of  29.9  miles, 
is  as  follows : 

Rock-blasting,  &c $3,000 

Road  embankment  and  construction,  except  the  above 4, 200 

Bridge  over  the  main  Chama,  including  crib- work  and  approaches 725 

Bridge  over  the  Navajo 475 

Smafler  bridges  en  route 625 

Contingencies 750 

Total 9,775 

If  the  Army  ration  can  be  sold  at  cost  price  to  laborers,  deduct  one-third 3, 258 

6  517 
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2.  THE  ALAMOSA  LINE 

From  the  present  railroad  terminas,  the  shortest  most  practicable  roote 
to  Pagosa  is  in  general  direction  dae  west,  and  mainly,  of  coarse,  a  water- 
line;  for  in  all  mountainoas  regions,  particularly  a  highway,  whether  a 
rail  or  wagon  road,  must  follow  lines  of  drainage  for  the  line  of  least 
resistance.  Grossing  the  Kio  Grande  above  the  month  of  the  Alamosa, 
continuing  on  to  near  the  point  where  it  debouches  from  the  moantaios 
to  the  plain,  it  thence  follows  up  the  canon  of  the  river.  Near  the  head- 
waters of  the  south  fork  of  the  river,  whose  source  is  to  the  southwest, 
this  water-line  is  left  and  another  followed,  leading  np  a  tribatarj  to 
one  of  the  most  feasible  spots  for  a  pass,  for  some  distance,  a  depres- 
sion between  two  lofty  peaks.  The  rauge  is  crossed  below  timber-line, 
from  which  can  be  followed  a  tributary  flowing  due  west  into  the  east 
fork  of  the  San  Juan,  and  in  the  caiion  of  that  stream  and  the  main 
river  to  Pagosa. 

This  is  as  direct  a  rente  as  can  be  at  all  economically  obtained.  Both 
the  La  Jara  and  the  Gonejos  on  the  Atlantic  slope  of  the  San  Juan 
Mountains,  each  with  a  general  eastern  course,  were  carefnlly  exam- 
ined, as  were  also  the  Navajo  and  the  Blanco,  with  southwesterly  ones 
on  the  Paciflc  side.  In  whatever  way  a  line  be  run  otherwise  than  as 
that  described,  there  are  difficulties  to  be  overcome  almost  insuperable, 
save  at  great  expenditure.  So  many  streams,  main  rivers  with  their 
tributaries  lying  oftentimes  in  deep  cafions,  intervene  on  a  direct  line, 
that  it  could  be  constructed  at  great  cost  only,  not  at  all  warranted  by 
the  necessities  of  present  or  prospective  commerce  or  any  very  materis^ 
saving  in  distance. 

Taking  abee-linefromthe  railroad  to  the  Rio  Grande  (where  a  wagon- 
road  does  not  exist,  but  where  the  railroad  line  has  been  located  with  a 
view  to  its  probable  construction  within  a  year  at  most),  we  have  the 
following  distances : 

Garland  City  to  a  point  at  month  of  caHon  of  the  Alamosa  River 52.7 

Up  the  oafion  to  the  month  of  the  North  Fork  of  the  river 26 

Thence  np  SouthFork  and  tributary  to  top  of  ranf^ 11 

Do'wn  a  tributary,  the  £a8t  Fork,  and  main  San  Juan  Rivtr  to  Pagosa 35 

Total  railroad  from  Garland  City  to  Pagosa 124.7 

A  saving  of  about  5  miles  in  all,  not  sufficient  to  warrant  the  great 
excess  of  expenditure  when  compared  with  the  Chama-Navajo. 

Under  the  name  of  the  Gonejos,  Eio  Grande  and  Pagosa  Springs 
Toll-Eoad  Company,  four  gentlemen,  during  the  past  summer,  filed  the 
necessary  articles  of  association  for  the  incorporation  thereof  in  the 
recorder's  office  at  Del  Norte,  Colo.  The  papers  define  their  object  and 
designate  the  route  to  be  <^  from  some  point  on  the  Rio  Grande 
up  the  Alamosa,  with  a  branch  to  the  summit,  and  np  the  stream,  over 
the  top  of  the  range,  and  down  one  of  the  branches  of  theSau  Juan  to 
or  near  Pagosa  Springs'' ;  capital  stock  fixed  at  $20,000.  None  of  the 
incorporators  are  reported  as  men  of  means,  or  of  sufficient  enterprise 
to  construct  the  line,  and  unless  others  should  take  it  in  hand, the  road 
will  not  be  made.  It  was  doubtless  recorded  having  in  view  the  exten- 
sion of  the  railroad  west,  in  which  event  the  toUroad  would  be  a  capi- 
tal investment  financially,  and  their  charter,  as  is  often  done,  might  be 
sold  for,  probably,  a  valuable  sum. 

3.  THE  SUMMIT  LIKE. 

From  Garland,  via  Del  Norte  and  the  summit  district,  upon  the  north 
fork  of  the  Eio  Alamosa,  near  its  headwaters,  lying  in  the  gulch  of  the 
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stream  aod  on  the  Blopes  of  South  Moantain  and  Mount  Belleview,  is 
the  miDing-district  known  as  the  ^'Samuiit/  thas  far  exclusively  gold,  and 
the  finest  in  the  San  Juan  region.  About  four  and  a  half  miles  due 
west  is  the  summit  of  the  main  range,  beyond  which  spring  tributaries^ 
of  the  San  Juan,  their  general  course  hence  to  Pagosa  being  sonthwest. 
Connecting  Del  Norte  with  the  summit  is  an  old  country  road,  with  its 
route  up  San  Francisco  Creek  to  its  head,  thence  around  and  south  of 
the  mountain,  at  the  head  of  the  Piedra  Pintada,  which  is  designated 
upon  the  Hayden  maps  as  Pintada  Peak,  upon  Wheeler's  as  Del  Norte 
Peak,  and  is  locally  known  as  Old  Baldy,  thence  winding  along  above 
timber-line  until  the  north  fork  of  the  Alamosa  and  the  summit  is 
reached.  Altogether  a  poor  route  and  a  wretched  road  at  its  best,  it  is 
DOW  in  disuse ;  another  and  a  fine  road,  upon  which  toll  is  taken,  is  now 
in  operation,  saving  fully  six  miles  or  more  in  distance.  The  latter, 
owned  by  Mr.  John  H.  Shaw,  of  Del  Norte,  follows  up  the  Los  Pinos 
Creek,  a  natural  road,  for  nearly  twelve  miles;  thence  up  the  mountain- 
slopes  to  the  southwest,  reaching  the  summit  over  a  few  miles  of  the 
old  line.  The  toll-road  is  a  very  good  one,  though  susceptible  of  much 
improvement  in  grade,  location,  &c.,  which  would  probably  be  made 
should  there  be  sufficient  increase  in  travel  to  warrant  it. 

From  Qarland  the  road  is  over  the  San  Luis  Park  or  Valley,  is  gen- 
erally hard  and  level,  to  Del  Norte,  the  Eio  Grande  being  crossed  by  a 
bridge  seven  miles  below  the  town.  Distance  from  the  fort,  60  miles  '^ 
from  Garland  City,  66.5 ;  from  Del  Norte  to  the  summit,  via  the  toll- 
road,  it  is  27.8  miles,  and  thence  over  a  trail  to  Pagosa,  49  miles ;  mak- 
ing the  springs  about  77  miles  distant,  and  the  total  distance  from  the 
railroad  143.3  miles,  in  excess  of  that  by  either  the  Alamosa  or  the 
Chama-Navajo  lines. 

SUMMABY. 

This  includes  all  of  the  short  and  practicable  routes  from  the  East 
across  the  range  into  the  Lower  San  Juan. 

From  Pagosa  to  Animas  City,  a  new  settlement  at  the  lower  end  of 
Animas  Park,  the  distance  on  the  upper  road  is  as  follows : 

Miles. 

Pagosa  Springs  to  Rio  Nutria 13 

TheDcetoRio  Piedra 12.1 

Thence  to  Rio  de  I09  Finos J9. 9 

Thence  to  Rio  Florida 13.6 

Thence  to  Animas  City 5.8 

Total,  Pagosa  to  Animas  City 64.4 

From  Animas  City  up  the  valley,  and  over  the  new  toll-road  in  the 
Grand  Canon  of  the  river  opened  in  the  latter  part  of  November,  the 
distance  to  Silverton  is  49.4  miles,  making  a  total  from  Pagosa  of  113.8 
miles.  With  the  present  situation  of  the^railroad  terminus,  we  have,  by 
the  various  mentioned  lines,  the  following  summary: 


Garland  City— 

1 

To     Pagoaa  1 
Springs. 

To    Auimas 
City. 

To  Silverton. 

Via  Ojo  CaUente  and  Tierra  Amarilla 

MiUi, 

258.5 
338.5 
l(i5  3 
167.3 
199.9 
124.7 
143.  3 

322.9 
292.9 
239.7 
231.7 
194.3 
189.1 

2fln,i 

Miles. 
372.3 

Caeva  and  Tierra  Amarilla 

342.3 

The  Sau  Antonio  roate 

279.1 

The  Chama  roate 

ftSUl 

The  Chama-Nav^jo  roate 

24.3. 7 

The  Alamnfaronte .   ..  ^^^^^          

238.5 

The  Sammit  ronte  via  Del  Norte 

L     «3fi^.\. 
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The  proposed  extension  of  the  Denver  and  Bio  Grande  Kailroad  west 
from  Garland  City  will  materially  change  the  aspect  of  affairs*  The 
new  terminal  point,  to  be  known  as  Alamosa,  will,  as  I  am  informed  hy 
Col.  D.  C.  Dodge,  one  of  the  officials  of  the  railroad  company,  be  on  the 
western  side  of  the  Bio  Grande,  at  or  near  some  point  on  the  Bio  Ala- 
mosa, whence  its  name  is  derived,  and  will  be  25^  miles  beyond  Fort 
Garland,  being  an  extension  of  32  miles.  The  new  line  will  be  entirely 
straight,  and  almost  a  level,  and  its  terminus  33  miles  from  Del  Norte 
and  28  from  Conejos.  This  will  bring  the  latter  place  about  24}  miles 
nearer  the  railroad  than  at  present,  and  hence  will  lessen  the  distance 
to  all  points,  including  Pagosa,  by  the  several  rentes  passing  throagh 
it  to  the  same  extent;  it  will  diminish  the  Alamosa  line  to  Pagosa  sdll 
more,  by  32  miles,  and  will  shorten  the  summit  route  to  the  same  point 
by  32}  miles,  whence  the  foregoing  table  becomes  as  follows : 


From  the  new  railroad  terminas,  or  Alamosa— 


Via  Ojo  Caliente  and  Tierra  Aroarilla 

Ctieva  and  Tierra  Amari Ha 

Tlie  San  Antonio  route 

Tlie  Cliamaroate 

The  CIiama-NavaJo  route 

The  Alamosa  rente 

The  Summit  route  yia  Del  Norte 


MOes. 

MUeg. 

234 

S9&4 

804 

96a4 

140 

905.2 

14i.8 

907.2 

10.'&.4 

169.8 

92.7 

157.1 

109.8 

174.2 

f 

MUa. 
347.3 
S17.§ 
2S14 
SS6.( 
819.  S 


The  route  to  Fort  Wingate  having  the  choice  of  two  of  the  above 
lines  will  have  a  corresponding  decrease,  as  follows  : 


The  Wingate 

crossing  of  the  Chama— 

From  the  railroad 
or  Alamosa. 

• 

s 

a 
o 

Via  the  Chama  route  ai 

id  Tierra  Ams 

rilla 

MiUt. 
75.2 
65.2 

JfilM. 
1018 

San  Antonio  route- 

93.8 

THE  DEL  NOBTE  AND  ALAMOSA  BAILBOAD. 


Some  of  the  citizens  of  Del  Norte,  chiefly  men  of  property,  conscioas 
of  the  fact  that  their  town  has  ceased  to  largely  increase  in  pix)perty, 
and  that  unless  a  new  impetus  be  given  to  revive  business  it  will  soon 
be  outstripped  by  its  more  youthful  rivals  in  the  mining  regions,  have 
formed  a  company  to  build  and  operate  a  line  of  rail  under  the  name  of 
the  Del  Norte  and  Alamosa  Eailroad,  to  connect  their  town  with  the 
terminal  point  of  the  Denver  and  Kio  Grande  Eailroad  at  Alamosa.  I 
'was  informed  that  it  would  be  constructed  simultaneously  with  the 
extension  of  the  Denver  and  Eio  Grande. 

With  the  railroad  at  Del  Norte,  and  the  toll-road  to  the  summit  in 
good  order,  the  construction  of -a  road  thence  over  the  range  and  down 
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tbe  San  Juan  to  Pagosa  would  be  most  expedient.  With  a  route  judi- 
ciously selected,  the  distance  might  be  shortened  fully  7  miles,  bringing 
the  springs  less  than  70  miles  distant  from  the  railroad. 

HECOMMENDATIONS. 

With  the  present  situation  of  the  railroad,  I  would  recommend  the  con  - 
strnction of  the ChamaNavajo  as  of  prime  importance  for  the  develop- 
ment of  the  Lower  San  Juan.  Both  in  a  civil  and  military  point  of  view 
would  it  be  a  most  profitable  investment.  The  entire  route  of  travel 
would  be  settled  upon  at  an  early  day,  and  thriving  communities  at 
various  points  arise,  now  remote  from  mails  and  other  facilities.  The 
roving  and  unsettled  bands  of  Indians  in  the  southwest  corner  of  the 
State,  and  in  adjoining  territory  of  Utah  and  Arizona,  committing  fre- 
quent depredations  on  the  whites,  will  necessitate  better  protection  for 
the  interests  of  civilization.  The  present  post  of  Fort  Garland,  no  longer 
a  frontier  station,  should,  in  the  event  of  its  advancement  west,  be  lo- 
cated somewhere  in  the  Lower  San  Juan.  Communication  and  lines  of 
supply  will  necessitate  the  route  via  the  Ghama-Navajo. 

The  line  of  the  Alamosa  road  will  shorten  the  distance  to  Pagosa  over 
the  former  but  about  5  miles,  and  its  cost  being  more  than  twice  as  much, 
its  construction  should  not  be  made  from  any  economic  consideration. 
Being,  moreover,  a  line  of  deep  canons  and  rocky  defiles,  no  outlying 
country  bordering  thereon  would  be  opened  up  or  benefited, as  incase  of 
the  Ghama-Navajo,  which  is,  especially  beyond  the  Gbama  River,  almost 
wholly  a  line  of  valleys.  Being  a  lofty  route,  it  passes  over  the  range, 
being  about  3,000  feet  higher  than  the  former,  the  Alamosa  line  would  be 
blocked  by  snow  and  immpassable  for  a  portion  of  the  year,  unless  con- 
stant traffic  prevented.  U|)on  the  Ghama-Navajo,  with  its  lower  situa- 
tion and  protection  by  sheltering  mountains  on  the  north,  a  natural 
blockade  would  not  so  completely  occur. 

In  the  event  of  tbe  building  of  the  railroad  extension  to  Alamosa,  the 
distance  from  its  terminus  to  Pagosa  by  the  Gbama-Navajo  would  be 
105  miles,  and  by  the  Alamosa  about  13  miles  less.  This  would  be  an 
important  saving;  but  should  the  track  be  continued  to  that  point,  there 
is  every  probability  of  the  construction  of  the  Del  Norte  and  Alamosa 
Kailroad,  making  Del  Norte  a  terminal  point ;  in  this  event  the  summit 
line  to  Pagosa  assumes  the  most  prominent  position,  the  distance  by 
that  route  being  diminished,  as  already  mentioned,  to  70  miles. 

The  construction  of  the  unfinished  link  from  the  summit  to  the  springs, 
nearly  49  miles  by  the  trail,  would  entail  an  expenditure  of  $18,000. 
The  route  will  pass  down  the  east  fork  of  the  San  Juan,  where  judicious 
locations  will  give  easy  grades,  and  shorten  the  line  as  compared  with 
the  present  trail,  and  afterward  along  the  main  stream,  the  whole  a 
cafion  region,  presenting  fewer  difficulties  of  passage  than  that  of  the 
Alamosa.  For  several  miles  the  main  river  above  the  mouth  of  the 
West  Fork  is  inclosed  in  a  box  canon,  and  here  would  be  essential  a 
considerable  amount  of  blasting.  Several  ranchmen  located  last  sum- 
mer on  the  West  Fork,  in  a  fine  open  valley,  above  its  mouth,  and 
thence  to  Pagosa  have  made  for  their  accommodation  a^assable  way 
for  light  wagons,  distance  about  11  miles. 

C.  A.  H.  McCAULEY, 
Second  Lieutenant,  Third  Artillery. 

The  Adjutant-General, 

Department  of  the  Missouri, 
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From  the  lower  crossing  of  the  Chama,  soath  and  west,  my  prior 
report  describes  the  first  part  of  the  route  from  this  crossing  to  the 
south  in  the  language  of  Lieutenant  Anderson: 

After  leaving  the  Chama  we  passed  down  a  trail  made  by  Major 
Price,  Eighth  Cavalry,  in  the  summer  of  1872.  The  road  at  first  ascends 
an  arroya,  skirting  the  base  of  the  Gallinas  Mountains ;  then  rises  a  low 
divide  some  ten  miles  distant  from  the  lower  ford.  The  country  near 
the  river  is  furrowed  by  numerous  deep  gullies,  and  produces  little  else 
but  sagebrush  and  cactus.  At  the  divide  we  entered  a  valley  some 
thirty-five  miles  in  length  and  from  three  to  twelve  miles  in  widtL 
This  valley  is  bordered  on  the  east  by  a  range  of  mounts,  through  which 
two  small  streams,  the  Gallinas  and  the  Gopulin,  find  their  way  to  the 
Chama.  The  north  end  of  the  range  is  called  Gallinas,  the  middle  sec- 
tion Copulin,  and  the  south  end  Jemez.  They  are  all  covered  with 
evergreens  and  aspens  to  their  summits,  and  their  more  abrupt  faces 
show  strata  of  various  colored  sandstone.  Near  the  plaza  of  Nacimiento 
the  Jemez  Mountains  sent  far  into  the  valley  spurs  of  low  hills,  covered 
with  heavy  pine  and  spruce  timber.  Between  these  hills  are  grass  grown 
meadows,  traversed  by  clear  mountain-streams,  bordered  with  willows. 
The  first  of  these  streams  is  the  Puerco,  which,  after  reaching  the  main 
valley,  turns  to  the  south  and  receives  the  others  as  tributaries. 

The  west  of  this  valley  is  shut  in  by  a  range  of  sandstone  mesas  from 
100  to  500  feet  high,  showing,  in  their  vertical  sides,  shales,  conglomer- 
ates, clays,  and  various  colored  strata  of  friable  sandstone.  This  forma- 
tion extends  down  the  west  bank  of  the  Chama  to  old  Fort  Lowell,  from 
a  point  some  twenty  miles  above  it;  near  that  fort  it  leaves  the  river 
and  follows  down  to  the  west  of  the  Puerco  as  far  as  the  stage-road 
crossing,  where  it  apparently  ends.  Its  southern  face  is  seen  to  the 
north  of  the  road  over  its  whole  length  to  Fort  Wingate.  This  valley 
is  traversed,  longitudinally,  from  its  northern  extremity  to  the  head  of 
the  Puerco  by  one  principal  range,  a  number  of  smaller  ranges  of  knife- 
edge  hills  of  peculiar  appearance,  sometimes  rising  to  a  height  of  300 
feet.  They  are  formed  of  a  soft,  light- gray  sandstone,  with  strata  hav- 
ing a  dip  to  westward  of  near  45^. 

The  west  face  has  a  thin  covering  of  soil  suppor-ting  a  growth  of  ever- 
greens ;  the  east  face  is  nearly  vertical,  showing  the  edges  of  the  strata; 
the  bottom. is  filled  with  debris. 

These  ranges  are  in  several  places  broken  through  by  streams  which 
take  their  rise  at  the  foot  of  the  mesas  on  the  west,  and  find  their  way 
to  the  Chama.  At  the  time  of  our  passage  they  were  dry,  and  to  all 
appearances  their  principal  use  was  to  carry  oif  surface-water.  The 
remainder  of  the  valley  is  gently  rolling.  The  lower  hills  are  covered 
with  evergreens,  and  the  level  spaces  between  them  with  a  rank  growth 
of  sage-brnsh.  The  flies  were  so  numerous  about  these  small  creeks 
that  we  were  obliged  to  go  into  camp  nearly  a  mile  from  water,  and  send 
down  our  kegs  for  a  night's  supply.  Many  pieces  of  both  painted  and 
unpainted  pottery  and  some  stone  arrow-heads  were  found  on  mounds  ot 
drift,  among  fragments  of  quartz  and  petrified  wood,  but  none  were  to 
be  seen  on  th#  higher  hills,  nor  were  they  to  be  found  in  any  numbers  on 
the  level  plain.  Near  Nacimiento  were  several  large  meadows,  support- 
ing fine  herds  of  stock  ;  but  little  of  the  ground  was  under  cultivation. 

This  same  portion  of  the  route  was  examined  by  Lieutenant  Gibbon, 
Ninth  Cavalry,  with  a  special  view  to  making  an  estimate  of  the  amount 
of  work  needed  to  make  it  available  for  freighting  purposes.  The  exam- 
ination was  made  in  September,  1877,  and  from  Lieutenant  Gibbon's 
report  of  the  2l8t  September,  the  following  estimate  is  quoted. 


I 
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There  will  be  do  difficulty  in  coQStructing  a  good  road  throagh  this 
portion  of  the  route  in  from  twenty-eight  to  thirty  days  with  a  working 
force  of  twenty-five  men  at  the  following  places : 

Days. 

Natritas  to  Cbama  River 2 

At  Rio  Chama .' 6 

Rio  Chaina  to  first  valley —  3 

In  Keracita  Valley  and  Arroya 2 

To  seooDd  Qhipadero  Springs 2 

At  second  Chipadero  Spriogs 2 

To  and  over  Arroya  Blanca 2 

Over  Butte  Hill 3 

Ojo  San  Joed 3 

To  Schaap's  Ranch 3 

In  May  and  June  the  Bio  Ghama  cannot  be  forded.  An  estimate  for 
the  cost  of  a  bridge  was  not  made,  however.  In  reducing  this  estimate 
to  figures  it  will  be  recollected  that  the  scene  of  operaflous  is  at  a  great 
distance  from  either  Fort  Garland  or  Santa  F6  as  military  stations; 
that  the  reduced  number  of  enlisted  men  for  duty  in  New  Mexico 
makes  it  entirely  unad\isable  to* recommend  their  use  for  this  purpose : 
and  lastly,  because  any  miscalculation  as  to  rates  of  wages  to  be  paia 
and  amount  of  work  done  would  seriously  impair  too  small  an  esti- 
mate. I  summarize  the  above  as  30  men  at  $1.50  per  day  for  30  days, 
equal  to  $1,350,  and  adding  10  \^er  cent,  for  contingencies,  $1,485. 

On  the  route  there  is  generally  plenty  of  grass  and  always  plenty  of 
wood.  There  is  plenty  of  water  at  the  Rio  Ghama.  Ojo  San  Jos^  and 
the  La  Jara  Pond  and  a  well  dug  at  the  Chipadero  Springs  would  prob- 
ably give  a  sufficiency  of  water  there. 

Miles. 

Tierra  Araarilla  to  crossing  of  Cbama , 14^ 

Crodsing  of  the  Chama  to  North  Cbipadero  Springs i.     12 

Crossing  of  the  Cbama  to  South  Chipadero  Springs... 15 

Crossing  of  the  Cbama  to  Butte  HiU 24| 

^Crossing  of  the  Cbama  to  San  Jos^  Springs 25 

Beyond  this  point  no  labor  is  necessary. 

From  the  Chama  Crossing  to  the  Puerco  Station,  on  the  Santa  F6  and 
Fort  Wingate  road,  the  distance  is  83  miles.  Lieutenant  Gibbon's  re- 
port minutely  describes  the  proposed  line  of  road,  and  in  case  an  appro- 
priation were  made  it  could  be  used  to  much  advantage  by  the  person 
in  charge  of  construction. 

From  Puerco  Station  to  the  west,  to  Fort  Wingate,  the  regular  trav- 
eled road  gives  102  miles,  and  cannot  probably  be  shortened  or  improved 
much. 

To  the  south,  however,  a  different  promise  is  made.  The  present  road 
to  the  southern  country  and  posts  strikes  the  Bio  Grande  at  Albuquer- 
que and  follows  down  that  river,  which  is  crossed  twice  by  ferries  in 
order  to  reach  a  bad  and  sandy  road  on  the  opposite  bank  by  leaving 
a  worse  one  on  the  remaining  side.  The  department  commander  is 
fully  aware  personally  of  this  portion  of  the  road  and  its  character,  and 
it  is  not  necessary  for  me  to  dilate  more  upon  it.  If  freighters  were  to 
leave  the  Wingate  road  at  the  crossing  of  the  Puerco  and  follow  down 
that  stream  to  the  Bio  Grande,  a  large  part  of  the  sandy  road  would 
be  avoided,  as  well  as  the  Albuquerque  crossing.  An  exact  description 
of  the  characteristics  of  the  Puerco  Biver  cannot  now  be  given,  but  it 
is  hoped  to  supply  this  deficiency  in  the  spring.  Meantime  it  is  be- 
lieved that  for  freighting  purposes  it  is  adapted  equally  as  well  as  the 
Bio  Grande  Valley,  and  if  it  can  be  so  used  it  would  be  advantageous. 
It  is  requested  that  a  small  sum  be  asked  for  a  careful  survey  of  this 
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route,  and  accordingly  an  estimate  of  $1,000  is  made.  The  approxi- 
mate distance  from  Puerco  Station  to  the  month  of  the  stream,  or  the 
Rio  Grande,  is  95  miles. 

Inasmach  as  present  experience  indicates  decidedly  that  the  progress 
of  railroad  building  has  rapidly  and  permanently  altered  freighting 
conditions  in  this  section  of  the  country,  and  that  the  part  of  wisdom 
would  be  to  meet  this  progressive  spirit  and  profit  by  it,  it  seems  em- 
inently proper  to  ask  for  a  small  contingent  fund  to  repair  and  con- 
struct these  new  lines  when  needed.  It  may  be  noted  that  in  this 
country  many  long  roads  are  rendered  useless  because  they  are  inter- 
rupted during  short  spaces,  which  if  corrected  at  slight  expense  at  once 
there  is  opened  a  long  and  valuable  line.  I  therefore  ask  for  $5,000,  or, 
if  the  Army  ration  may  be  sold  to  laborers,  $3,500  will  be  sufficient  to 
open  or  repair  military  roads  in  Northwestern  Mexico  and  South- 
western Colorado. 

General  table  of  distances  from  the  railroad  terminus  in  Colorado  to  points 

in  New  Mexico, 

Miks. 

El  Moro  to  Santa  F^  via  Fort  Union 221 

GarlandCity  to  Santa  F6  via  Taos 146 

Saving  from  latter  point 75 

El  Moro  to  Fort  Stanton  via  Union S49 

Garland  City  to  Fort  Stanton  via  Santa  F6 320 

Saving  from  latter  point 29 

El  Moro  to  Fort  Craig  via  Fort  Union  and  Albnqaerqae 381} 

Garland  City  to  Fort  Craig  via  Santa  F^  and  Albaqaerqae 322} 

Saving  from  latter  point  • 59 

To  all  points  to  the  south  of  this,  Fort  Bayard,  Fort  Selden,  and  to 
El  Paso,  the  saving  will  be  the  same, «.  e.,  59  miles. 

Miles. 

El  Moro  to  Fort  Wingate  via  Fort  Union :»! 

GarlandCity  to  Fort  Wingate  via  Santa  F^ 321 

Saving  from  the  latter  point 70 

El  Moro  to  Fort  Wingate  via  Fort  Union 391 

Garland  City  to  Fort  Wingate  via  Conejos  and  San  Antonio  road 294 

Saving  from  the  latter  point '. 97 

This  saving  of  97  miles  is  also  effected  to  all  points  soathwest  and 
west  of  Fort  Wingate,  as,  for  instance,  Camp  Apache  and  Prescott,  Ar- 
izona, in  case  of  the  extensipn  of  the  railroad  to  Alamosa,  which  will 
shortly  be  done  beyond  a  doubt. 

MUea. 

El  Moro  to  Fort  Wingate  via  Fort  Union 391 

Alamosa  to  Fort  Wingate  via  Conejos  and  San  Antonio  road 271 

Saved  by  the  latter  route • 120 

In  all  probability  when  the  railroad  extension  reaches  Alamosa  it 
will  be  found  desirable  to  reach  Fort  Graig  and  the  lower  posts  from 
this  point  by  following  down  the  Puerco. 

Milea. 

£1  Moro  to  Fort  Craig  via  Fort  Union  and  Albnqaerqae 381^ 

Alamosa  to  Fort  Craig  via  Conejos,  San  Antonio  Koad,  and  Paeroo  River 334 

Probable  saving  of  aboat. 50 

This  route  has  adv^antages  which  will  probably  be  considered  at  the 
time  the  railroad  extension  is  made. 
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BBOAPITULATION. 

Lines  of  commuDication  between  Golorado  and  New  Mexico  are  im- 
portant to  the  military  service,  and  have  been  radically  altered  by  rail- 
road extension.    Improvements  shonld  be  made  to  existing  roads — 

Ist.  From  Fort  Garland  to  Santa  Fd,  estimate fl0,340 

HArmy  ration  sold  to  laborers $6,900 

2d.  From  Fort  Garland  to  Southwest  Cbama-Navs^o  road,  new 9, 775 

If  Army  ration  sold  to  laborers 6,517 

Chama  Crossing  to  Paerco  Station 1,485      1,485 

3d.  Survey  of  line  down  Puerco  River 1,000      1.000 

4tb.  For  general  use  in  Southwestern  Colorado  and  Northern  New 

Mexico 5,000 

If  Army  ration  sold 3,500 

19.402    27,600 

The  above  estimates  are  considered  to  be  close,  and  with  present 
prospects  an  immediate  appropriation  and  application  would  result  in 
a  quick  influence  on  freighting  rates,  and  ease  of  supplying  the  entire 
western  and  southwestern  posts.  Throughout  this  report  I  have  care- 
fully abstained  from  expressing  any  views  as  to  the  military  necessity 
of  this  or  that  road,  and  trust  that  this  point  will  be  developed  by  the 
department  commander  in  forwarding  this  paper. 

I  am,  sir,  very  respectfully,  your  obedient  servant, 

E.  H.  EUFFNBR, 
First  Lieutenant  Engineers. 


THE  CHAMANAVAJO  ROUTE  TO  THE  LOWER  SAN  JUAN. 

Boads  are  the  highways  of  civilization  and  are  primarily  the  desider- 
atum for  the  development  of  country  with  fine  natural  resources.  The 
roads  of  the  San  Juan  country  of  Colorado  are  of  the  first  importance, 
and  whatever  can  be  done  to  shorten  the  lines  of  communication  and 
open  as  yet  undeveloped  sections  will  be  of  the  first  and  most  material 
value. 

The  recent  advance  of  the  Denver  and  Eio  Grande  (a  n^row-gauge 
railroad)  over  the  Sangre  de  Cristo  Kange  has  enabled  it  to  control  all 
freight  and  passenger  traffic  destined  for  the  San  Juan,  besides  that  of 
all  of  New  Mexico,  save  the  northeastern  part.  As  the  lower  country 
of  the  San  Juan  is  the  least  favored  with  respect  to  outer  communica- 
tion, its  claims  should  be  strongly  considered.  Hemmed  in  upon  the 
north  and  east  by  lofty  mountains,  with  outlying  spurs  that  contain 
many  peaks  of  great  altitude  and  few  practicable  or  natural  passes,  the 
summits  of  the  mountain  chains  lie  approximatively  in  the  arc  of  a  circle, 
with  Fagosa  Springs  nearly  at  the  center.  From  its  natural  position 
and  the  relative  bases  of  supply,  it  becomes  a  strategic  point,  and  is 
passed  on  the  upper  road  to  Animas  Park  and  neighboring  populated 
districts. 

From  the  terminus  of  the  railroad  at  Garland  City,  the  route  for  all 
freight  and  passenger  traffic  to  the  Lower  San  Juan  passes  Tierra  Ama- 
rilla,  a  group  of  Mexican  villages,  of  which  the  main  plaza  is  Los  Nu- 
tritas.  The  old  line  by  Ojo  Caliente  and  the  cut-off  by  Cueva  have  been 
considerably  shortened  by  the  construction,  during  last  summer,  of  a 
toll-road  from  Conejos  to  Tierra  Amarilla,  which  may  be  known  as  the 
<^  Ohama"  route,  from  the  stream  along  whose  waters  it  mainly  lies. 
The  road  is  passable,  although  12  miles  of  the  way  remain  as  yet  in  a 
bad  condition. 
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Upou  another  rival  line  between  the  same  points  work  has  been  com- 
Tnenced,  bat  its  completion  was  prevented  last  fall  by  the  outbreak  of  the 
small-pox  among  the  Mexican  inhabitants.  This  is  known  as  the  ^^Sin 
Antonio"  route,  the  first  partof  the  line  passing  mainly  along  that  stream. 
All  roads  pass  the  Chama  River  at  the  Mexican  plaza  of  Lios  Ojos,  3 
miles  from  Los  Nntritas;  thence  to  Pagosa  the  way  is  almost  entirely 
over  a  natural  road,  through  low  valleys  or  over  gently  nndnlating  hiliiL 
Beyond  the  Chama,  over  the  entire  route,  grass  and  timber  are  plenttfiol: 
but  in  July  last  no  running  water  was  found  between  the  Chama  aD4i 
Navajo — 33  miles — although  frequent  rains  had  but  lately  fallen.  The 
soil  is  to  some  extent  alkaline,  and  upon  pools  of  rainwater  camp  wit 
dependent.  From  the  Navajo  to  Pagosa — 23  miles — water  is  abundant^ 
the  Blanco  and  tributaries  being  crossed  en  route.  The  saving  of  dis- 
tance detween  Garland  City  and  Pagosa  is,  by  either  the  Chama  or  8«i 
Antonio  routes,  60  miles,  compared  with  the  Cueva  line,  and  90  len 
than  that  via  Ojo  Caliente.  By  both  the  Chama  and  San  Antonio 
thoroughfares  there  is  required  a  long  and  unnecessary  detour  to  tk% 
south.  Add  to  this  a  long  march  without  water,  or  sole  dependence 
upon  capricious  rain-storms  or  pools  muddied  by  sheep^herda,  between 
the  Chama  and  the  Navajo,  and  we  find  an  imperative  need  of  a  shortv 
more  direct  route,  well  supplied  everywhere  with  wood,  water,  and  graas. 
The  location  found  preferable  for  so  desirable  a  line,  a  cut-ofit*  on  the 
^^  Chama,"  may,  from  its  situation,  be  known  as  the 

CHAMANAVAJO. 

The  great  continental  back  bone,  hemming  in  upon  the  north  and  east 
the  Lower  San  Juan  region,  abruptly  changes  at  about  latitude  37^,  the 
dividing  line  of  Colorado  and  New  Mexico,  from  a  chain  of  lofty  peaks, 
with  high  connecting  mountains,  to  a  series  of  lower  ridges  with  high 
elevations,  detached  and  at  greater  intervals.  Immediately  to  its  soath 
and  at  the  very  base  of  the  Chama  peak,  whose  elevation  is  12,200  feet, 
occurs  an  exceptionally  fine  pass  fully  3,300  feet  below.  Watered  by 
the  west  fork  of  the  Upper  Chama,  completely  protected  on  the  north 
and  east  by  the  mountains  and  outlying  slopes,  this  mountain  valley  lies 
sbeltered  and  warm,  covered  with  nutritious  grasses,  perfectly  adapted 
and  in  every  respect  preferable  to  any  other  line  to  the  west.  This 
route  leaves  the  Chama  road  on  the  upper  part  of  that  river,  curves  t« 
the  south  on  account  of  high  basaltic  mesas  on  the  west  bank,  ascends 
the  valley  of  the  West  Fork,  and  after  passing  the  divide  at  an  easj 
grade,  descends  to  the  Navajo,  down  which  it  follows  for  about  5  miles. 
From  this  river,  northwestwardly,  at  a  few  miles'  distance,  tributaries  are 
crossed,  whence,  after  the  passage  of  the  main  divide  between  the  water- 
sheds of  the  Navajo  and  the  Blanco,  at  a  short  distance,  is  reached  the 
present  '^  upper  road"  to  Pagosa.  On  this  line  the  distances  are  as  fol- 
lows, from  Conejos  to  Pagosa: 

Milca. 

Conejos  to  point  of  departure  from  the  Chama  road 33.0 

Theuce,  via  West  Fork  and  pass  of  8,720  feet,  to  the  Rio  Navajo 14. 5 

Along  the  Rio  Navajo 5.5 

Theuce  to  the  "  upper"  or  present  traveled  road . ..       9.9 

Aloug  same  to  Pagosa  Springs 14.5 

Total,  Conejos  to  Pagosa — ..  ........     77.4 

Distance  via  Chama  line,  Conejos  to  Pagosa 114.7 

Distance  saved  hy  Chama-Nav^o  route 37.3 

being  that  amount  less  than  any  other  short  line  now  open  or  com- 
menced. 


COMMUNICATION   BETWEEN   COLORADO   AND    NEW   MEXICO.     33 


The  construction  of  this  line,  and  its  free  use  by  the  public,  will  be  of 
immense  benefit  to  the  Lower  San  Juan,  it  would  open  up  to  settle- 
ment magnificent  farming  and  grazing  lauds  now  remote  from  easy  com- 
munication, and  for  many  other  reasons  would  be  a  most  economic  in- 
vestment of  public  money.  The  estimate  for  its  construction  from  point 
of  departure  from  the  Chama  until  the  upper  road  is  reached,  as  will  be 
seen  above,  a  distance  of  29.9  miles,  is  as  follows : 

Rock  blasiinff,  &c $3,000 

Road  embaDkmeDt  aod  construction,  except  above 4,200 

Bridf2^e  over  main  Chama,  including  crib- work  and  approaches 725 

Bridge  over  the  Navajo 475 

Smaller  bridges  on  route 625 

Contingencies 750 

Total 9,775 

From  the  maps  accompanying  the  entire  route,  with  the  old  and  new 
roads,  the  advantages  of  the  above  saving  in  distance  can  be  readily 
noted. 

With  the  present  situation  of  the  railroad,  we  have  the  followingtable 
of  distances,  showing  the  great  desirability  of  shorter  lines  of  commu- 
nication : 


Garland  City— 


Via  OJo  Caliente  and  Tierra  Amarilla 

Caeva  and  Tierra  Amarilla 

The  San  Antonio  route 

The  Chama  roate 

The  C  htma-  Na v^jo  roate 
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Headquarters  Department  of  the  Missouri, 
Office  of  the  Chief  Quartermaster, 
Fort  Leavenworthj  Kans.y  January  29,  1878, 

Sir  :  I  have  the  honor  to  submit,  for  the  information  of  the  depart- 
ment commander,  a  statement  shoeing  the  rates  paid  by  the  Quarter- 
master's Department  for  wagon-transportation  from  El  Moro,  Colo.,  to 
certain  posts  in  New  Mexico  and  Arizona,  during  the  six  months  ending 
December  31, 1877,  as  compared  with  the  rates  to  be  paid  from  February 
I  to  June  30, 1878,  under  contracts  from  Garland,  Colo.,  which  have 
been  awarded  to  F.  F.  8truthy  : 
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£1  Moro,  Colo.,  aix  months  ending  December  31, 1877  (per  100 
Doonds  for  whole  distance) ■ 

19  05 
1  .55 

$3  54 
3  10 

i3  63 
3  45 

18 

14  33 

3  75 

15  19 
4  60 

$4  96 
4  55 

Garland,  Colo.,  average  of  six  months  ending  Jane  30,  1678  (per 
100  pounds  for  whole  distance) 

Difference  in  favor  of  Garland,  Colo,  (per  100  ponnds  for 
whole  distance) 
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The  total  qaaDtity  of  freight  transported  to  these  posts  yearly  is  from 
one  to  two  million  i>oands,  probably  nearer  two  than  one  million. 
Very  respectfully, 

B.  SAXTON, 
Chief  Quartermaster, 

The  Assistant  Adjutant-Genkeal, 

Department  of  the  Missouri j  Fort  Leavcmcorthj  Kans. 

[First  indorsement.] 

Headquarters  Department  of  the  Missouri, 

Assistant  Adjutant-General's  Office, 
Fort  Leavenu>orthj  Kans,,  January  31,  1878. 

Renpectfully  returned  to  the  chief  quartermaster  of  the  departmeDt, 
who  is  desired  to  add  to  the  information  herein  contained  a  statement 
of  the  comparative  cost  of  placing  stores  at  El  Moro  and  at  Fort  Gar 
land. 
Bv  command  of  Brigadier  General  Pt)pe. 

E.  R.  PLATT, 
Assistant  Adjutant  General 

('HiEF  Quartermaster's  Office, 

Department  Missouri, 
Fort  Leavenworth,  January  31,  1878. 

Respectfully  returned  to  the  assistant  adjutant-general  of  the  depart 
ment. 

The  cost  of  placing  stores  at  Garland,  Colo.,  is  just  20  cents  per  UN) 
pounds  more  than  the  cost  of  ])lacing  them  at  El  Moro. 

R.  SAXTON, 
Chief  Quartermaster. 
[Fii-st  indorsement.] 

Headquarters  Department  of  the  Missouri, 

Fort  Leavenworth,  Kans.,  February  2, 1878. 

This  letter,  with  the  accompanying  detailed  reports,  covering  folly 
the  entire  subject,  is  respectfully  forwarded  for  the  consideration  of  the 
Secretary  of  War. 

Garland  will  undoubtedly  be  the  shipping  point  for  some  years  of  all 
freight  destined  for  Southwestern  Colorado,  Eastern  Arizona,  and  tbe 
whole  of  New  Mexico,  excepting  only  the  posts  of  Union  and  Stantoo 
freight  rates  from  Garland,  as  will  be  seen,  being  much  below  any  others 
offered. 

From  Garland  depart  three  routes  for  this  service.  One  to  the  San 
Juan  country  ;  one  to  the  posts  in  Arizona,  including  Fort  Wingate. 
New  Mexico,  and  one  via  Santa  F6  to  the  Lower  Rio  Grande.  The 
amount  required  on  each  of  these  roads  to  make  good  roads,  and  thereby 
still  further  cheaper  freights  and  facilitate  communication,  is  as  fol- 
low8,  viz : 

To  San  Juan  country  and  site  of  the  military  post  in  that  region,  to  which 

Fort.  Garland  is  to  He  transferred |11. 51* 

To  Fort  Wingate  and  posts  in  Aiizona  north  of  Gila  River 3,4^ 

TolSautaF^ 1U,(H» 

Total 24,002 

With  this  small  amount  these  roads  can  be  put  in  exce  1  nt  oonditioiK 
and  there  is  no  doubt  that  the  whole  sum  will  be  repaid  twice  over  in  a 
few  years  by  reduction  of  freight  rates.  I  respectfully  ask  that  the  Sec 
retary  of  War  ask  a  special  appropriation  for  this  work  of  the  amouDt 
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specified,  the  work  to  be  done  under  the  charge  of  Lieutenant  Ruflfner, 
chief  engineer  of  this  department.  The  sooner  it  can  be  done,  the  better 
for  the  government  and  all  concerned.  The  great  importance  of  the 
roads  in  the  settlement  and  development  of  the  regions  which  they 
traverse  need  not  be  set  forth  It  will  suffice  to  say  that,  in  my  opinion, 
every  interest  of  tte  government  in  that  section  of  the  country  will  be 
greatly  benefited  at  verv  small  expense  in  that  direction. 

J  NO.  POPE, 
Brevet  Major- General  U,  S,  A,,  Commanding. 

[Second  indorsement.] 

Headquarters  Military  Division  of  the  Missouri, 

Chicago^  February  5,  1878. 

Respectfully  referred  to  the  chief  engineer  officer  of  the  div  sion  for 
examination.    Plensc  return. 
By  command  of  Lieutenant-General  Sheridan. 

R.  C.  DRUM, 
Assistant  Adjutant  General, 

[Third  indorsement.] 

Office  Chief  ExVGineer,  Military  Division  Missouri, 

Chicago^  February  6, 1878. 

Respectfully  returned   to    the   assistant    adjutant-general,  Military 
X)ivisiou  of  the  Missouri. 

G.  J.  LYDECKER, 
Captain  of  Engineers,  Chief  Engineer  Military  Division  Missouri, 

[Fonrth  indorsement.] 

Headquarters  Military  Division  of  the  Missouri, 

.Chicago,  February  7, 1878. 

Respectfully  forwarded  to  tiie  Adjutant-General  of  the  Army. 
In  the  absence  of  the  Lieutenant-General  commanding. 

B.  C.  DEUM, 
Assistant  Adjutant  Genieral. 

[Fifth  indorsement.] 

Headquarters  of  the  Army, 

Washingtony  February  12, 1878. 

RespeotfuUy  submitted  to  the  honorable  Secretary  of  War  approved. 
The  completion  of  th^  railroad  across  the  Sangre  de  Oristo  Mountains 
into  the  valley  of  the  Kio  Grande  opens  up  a  most  interesting  and  ex<> 
tensive  new  country.  Twenty-four  thousand  dollars  could  not  be  l>etter 
expended  than  on  the  roads  herein  described,  and  Captain  Euffner  is 
peculiarly  qualified  for  the  work. 

W.  T.  SHERMAN, 

General. 


Headquarters  Department  of  the  Missouri, 
Office  op  the  GhiefEnoinekr, 

Fort  Lea'cenworthj  Kans,,  February  5,  1878. 

Sir  :  I  have  the  honor  to  transmit  herewith  a  map  of  Colorado,  with 
a  small  portion  of  New  Mexico,  showing  the  general  area  covered  by  me 
during  the  San  Juan  reconnaissance,  from  June  to  November,  1877. 

The  lines  of  communication  passable  for  wagon-trains  are  marked  at 
all  point?,  whether  in  the  nature  of  county  or  private  toll-roads.    To 


I 


i: 

1 


i 


36     COMMUNICATION    BETWEEN   COLORADO   AND    NEW    MEXICO. 

complete  the  scope  of  this  paper  as  that  of  a  partial  report  the  locatioe 
of  the  populatiou  has  bccD  given.  Those  portions  of  the  coantrj  which 
have  been  occupied  by  settlers  for  farming,  either  ranching  or  grazing, 
and  by  prospectors  for  mining  purposes,  are  also  shown,  the  sections 
which  are  thickly  populated  being  so  indicated. 

Of  all  the  country  adapted  to  agriculture,  that  drained  by  the  Animas 
is  receiving  the  largest  amount  of  emigration,  the  portion  known  as  tli€ 
Animas  Park  extending  from  the  mouth  of  Junction  Creek,  about  13 
miles  to  the  north,  an  especially  beautiful  and  fertile  valley,  with  an 
elevation  from  6,500  to  6,800  feet,  having  already  been  almost  wholly 
occupied.  The  ranchmen  in  general,  however,  have  made  no  improve- 
ments worthy  of  mention  on  the  land,  and  have  done  little  save  to  barely 
establish  and  hold  their  claims,  for  with  over  ten  thousand  acres  of  tilla- 
ble land,  I  fouud  last  fall  the  amount  under  actual  cultivation  to  be  less 
than  one-tenth  of  the  total.  A  few  exceptional  cases  were  notcH),  the 
ranch  of  Mr.  Lamb,  4  miles  above  Animas  City,  deserving  especial  men- 
tion for  the  fine  appearance  of  his  farm,  with  all  the  usual  outbnildings 
synd  external  signs  of  thrift  and  comfort  noticeable  in  one  of  the  East- 
ern States. 

Animas  City  referred  to  is  a  new  and  growing  town  on  the  right  banl: 
of  the  Animas,  just  above  the  mouth  of  Junction  Creek.  It  is  not  laid 
down  on  any  Uayden  or  Wheeler  map,  and  must  not  be  confounded 
with  the  ^^Animas  City^  of  Wheeler,  which  is  an  old  deserted  place, 
about  12  miles  above,  and  on  the  other  bank  of  the  river.  The  opening 
of  the  Jicarilla  Apache  reservation  to  settlement  has,  during  the  pa^t 
year,  drawn  a  considerable  number  of  emigrants  to  the  San  Juan,  the 
Lower  Animas,  and  the  La  Plata. 

The  farming  and  grazing  population  established  themselves  on  the 
lower  parts  of  rivers  and  streams,  and  ai^  permanently  thereon  ;  the 
mining-camps,  wholly  or  almost  entirely,  are  located  at  the  headwaters 
of  streams  or  upon  mountain-peaks  near  by.  Owing  to  the  short  work- 
ing-season, and  the  intense  severity  of  the  winter  at  that  elevation,  the 
mining-population  is  of  a  semi-permanent  nature,  leaving  about  the 
latter  part  of  October,  and  returning  in  May  or  June,  from  the  towns 
or  the  lower  regions,  where  they  congregate  for  the  winter.  As  an 
illustration  of  the  brevity  of  the  working-season  may  be  mentioned  my 
visits  to  the  Summit,  a  gold-mining  district  southwest  of  Del  Norte. 
They  were  three  in  number,  and  from  different  directions,  during  the 
reconnaissance:  in  June,  from  the  Lower  Alamosa;  in  Augnst,  from 
Pagosa,  via  the  San  Juan;  and  in  October,  from  Del  Norte.  In  August 
only  was  my  way  not  impeded  by  snow ;  the  total  precipitation  there 
for  the  year  ending  November  1  being  24  feet.  In  preparing  the  printed 
table  of  densest  populated  districts  attached  to  the  map,  the  pop- 
ulation belonging  to  various  mining-camps  has  been  so  accredited,  since 
it  there  properly  belongs,  and  with  other  of  a  floating  nature,  fully 
aggiegates  the  numbers  given.  While  there  may  be  a  percentage  of 
error  in  the  designated  numbers  in  a  few  .instances,  it  is,  on  the  whole, 
believed  to  be  less  than  the  total  of  all  the  region  visited  from  the  exist- 
ence of  obstacles  to  an  exact  and  r.ctnal  count.  The  difficulties  of 
arriving  at  a  thorough  and  perfect  census  in  such  localities  may  well  be 
imagined,  for  while  a  town  is  drained  of  its  winter  population  for  the 
mining  regions,  prospectors  distribute  themselves  through  localities 
almost  uninhabited,  or  waver  from  one  section  to  another  as  its  pros 
pects  change.  There  were,  for  instance,  from  three  to  four  hundred 
more  persons  in  Lake  City  last  spring  than  are  so  credited,  owing  to 
their  temporary  stay;  immigration  was  very  great  to  this  locality,  bat 
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disappointed  in  endeavors  to  find  employment,  tliey  either  returned  or 
spread  out  into  new  districts. 

The  total  distance  traveled,  after  leavin^^  Fort  Garland,  Colorado,  was 
2,030  miles ;  this  *was  wholly  in  the  field,  mainly  with  pack-trains,  and 
is  confined  to  that  made  in  person,  not  including  any  mileage  made  by 
<letached  wagon-trains  or  by  any  members  of  my  party  unaccompanied 
by  myself. 

The  following  table  gives  the  distances  between  interesting  or  im- 
portant points  visited : 


Between  what  pointa. 


Garland  City  to  Fort  Garland 

Fort  Garland  to  Stewart's  Ferry 

Stewart's  Ferry  to  Conejos 

Fort  Garland  toChevez  Ferry 

Cheves  Ferry  to  Conejos 

Conejos  to  Tierra  A  marilla  (Las  Nutritas)  V  iaOJo  Caliente 
Conejos  to  Tierra  Amarilla  (Las  yatritas)  via  Caeva  — 
Conejos  to  Tierra  Amarilla  (Las  Kntritas)  via  the  Cha- 
ma  route. 

Los  Natritas  to  IxM  C)jos 

LosQfns  to  Rio  Navajo 

Rio  Navs,io  to  Rio  Blanco 

Rio  Blanco  to  Pagosa  Sprinm 

Concfjos  to  Pagosa  via  (1)o  Caliente 

Conejos  to  Pagosa  via  Caeva 

Conejos  to  Pagosa  via  the  Chama  route 

Conejos  to  Pagosa  via  San  Antonio  route 

Conejos  to  Pagosa  via  Chama- Xavafo  route 


Pagosa  Sprines  to  the  Summit  District 

Pagosa  to  Rio  Nnttia  (spring  near  ranch  of  Colonel 
Pfeiffers). 

Rio  Nutria  to  Rio  Piedra 

Rio  Piedra  to  Rio  de  los  Pinos 

Rio  de  los  Pinos  to  Rio  Florida 

Rio  Florida  to  Rio  de  lot  Auimas 

Animas  City  to  Parrott  City J 

Parrott  City  to  East  Fork  Rio  Mancos 

Kast  Fork  to  West  Fork  Rio  Mancos 

Thence  to  Big  Bend  Rio  Dolores  (Camp  64,  September  23) 

Parrott  City  to  mouth  Rio  La  Plato 

Animas  City  to  mouth  Rio  de  las  Animas 

Animas  City  to  Uermosa 

Hermosa,  vm  Grand  Canon  of  the  Animas,  to  Silverton. 

Hilrerton  to  Howardsville i 

Howardsville  to  Lake  City,  via  Animas  Forks  and  Bur- 
row's Park. 

Howardsville  to  Lake  City,  via  Mineral  City  and  Hen- 
sen  Creek. 

Howardsville,  via  old  wagon -road,  to  Carr's 

Howardsville,  via  Cunningham  (^ulch  and  trail  over 
Summit,  to  Carr's. 

Carr's  to  Alden's  Junction  or  Antelope  Springs 

Alden's  to  Lake  City 

Alden's  or  Antelope  Springs  to  Wagon-Wheel  (aap 

Wagon- Wheel  Gap  to  mouth  South  Fork  Rio  Grande  . . 

Thence  to  Del  Norte 

Del  Norte  to  the  Summit 

Del  Norte  to  Fort  Garland 

Del  Norte  to  Piedra  Pintnda 

Thence  to  La  Jara  post^flice  on  Rio  de  la  Jara 

Thence  to  Conejos 


Miles. 


6.5 
19.5 
26.5 
31.5 
Id 

150  . 

120 
60.7 

9 
33.9 
12.3 
10.6 

908 

178 

114.8 

112.8 
77.4 

49 
13 

12.1 
19.9 
13,6 
5.8 
19.5 

lai 

11.9 
.7 

ia7 

54 

58.5 
8.6 

40.8 
4.7 

36.6 

31 

16.3 
22.7 

27 

3.^5 

16 

11.6 

15.8 

27.8 

60 

15.9 

18.6 

13.5 


Remarks. 


Railroad  terminus  at  Garland  Citv. 
(  Stewart's,  or  upper  ferry,  on  the  Rio 
I     Grande. 

^  Cheves,  or   lower  ferry,  formerly 
\     Myers's. 


Chama  Liver  forded  at  Los  Ojos. 


! 


Upper  road  to  Pagosa. 


County-road ;  lower  route. 
O>unty-road;  cut-oflL 
New  toll-road ;  19  miles  incomplete. 
New  toll-road ;  constructing. 
Proposed  United  States  road;    the 

shortest  route  West. 
Trail  up  Rio  San  Juan. 


>  County -road. 


Via  toll-road. 
Via  trail. 

?  County-road. 

Trail. 

Toll-road. 

Trail. 

County-road. 

Wightman's  new  toll-road. 

County-road. 


s 


Toll  road. 


Summit  of  pasA,  12,400  feet. 
Pass,  11,900  feet. 


Toll-road;  pass,  11,100  feet. 

>  Toll-road  down  Rio  Grande. 

Toll  road. 
County-road. 


\ 


In  San  Lois  Park ;  county -road. 


I  am,  sir,  very  respectfully,  your  obedient  servant, 

C.  A.  H.  McCAULEY, 
Second  Lieutenant  Third  Artillery^ 

Assist,  to  Chief  Engineer  Dept.  of  Mo. 
Assistant  Adjuxant-General, 

Department  oftlie  Missouri^  Fort  Leavemcorth,  Kans.j 
Through  Chief  Engineer, 
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[iDdonement.] 

Headquarters  Department  of  the  Missouri, 
Office  of  the  Chief  Engineer, 

Fort  Leavenworth^  Kans.y  February  8,  1878. 
Respectfully  forwarded. 

Particular  attention  is  invited  to  this  report,  as  it  contains,  in  brief, 
much  valuable  informatioiK  collected  with  care  and  condensed  with 
judgment. 

The  map  of  the  whole  of  Colorado  is  furnished,  so  that  a  cotnparisoD 
may  be  readily  made  of  the  area  reconnoitered  with  that  of  the  wliole 
of  the  State.  In  future  reports  on  this  subject  a  partial  map  will  be 
prepared  of  the  area  in  question  and  the  whole  State  will  not  again  be 
represented. 

E.  H.  RUFFNER, 
First  Lieutenant  Engineers. 

Headquarters  Department  of  the  Missouri, 
Fort  Leavenworthj  Kans.j  February  11,  1878. 

Respectfully  forwarded  to  the  assistant  adjutant-general,  headquarters 
Military  Division  of  the  Missouri,  in  connection  with  the  report  on  tbe 
same  subject  transmitted  on  tbe  2d  instant 

These  reports  contain,  as  it  appears  to  me,  all  the  information  neces- 
sary to  determine,  within  limits,  the  location  for  a  cousolidateil  Ute 
reservation  and  agency  and  the  military  post  needed  in  the  San  Joao 
country. 

JNO.  POPE, 
Brevet  MajorQeneral^  V.  8.  A.,  Commanding. 

Headquarters  Military  Division  of  the  Missouri, 

Chicago  J  February  15,  1878. 

Respectfully  forwarded  to  the  Adjutant-General  ol  tbe  Army. 
In  tbe  absence  of  the  Lieutenant-General  commanding. 

R.  G.  DRUM, 
AsMtant  Adjutant  General, 

Headquarters  of  thr  Army, 
Washington^  February  19,  187S. 

Respectfully  submitted  to  the  Secretary  of  War,  in  connection  with 
previous  papers  referred  to  by  General  Pope,  which  were  submitted  on 
the  12th  instant. 

W.  T.  SHERMAN, 

OeneraL 


C 


'■:     \{ 


■  J* 
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45th  Congress,  (    HOUSE  OF  ItEPIiESENTATIVES.    /  Ex.  Doc. 
2d  Session.       |  )    No.  67. 


LOSS  OF  THE  DKEDGEBOAT  McALESTER. 


LETTER 

FROM 


THE    SECRETARY    OF    WAR, 

IN  REIJkTION  TO 

The  disappearance  of  the  United  Utates  dredge-boat  McAlester, 


March  13, 1878.— Referred  to  the  Committee  on  Commerce  and  ordered  to  be  printed. 


War  Departmbnt, 
Washington  City^  March  13, 1878. 

The  Secretary  of  War  has  the  honor  to  report  to  the  Hoase  of  Bep- 
resentatives,  for  the  informatioD  of  the  Committee  on  Commerce,  in  re- 
sponse to  tele^am  from  the  chairman  of  said  committee,  that  the 
United  States  dredge-boat  McAlester  left  New  Orleans  January  2, 1878, 
for  Sabine  Pass,  Texas,  and  has  not  been  heard  from  since.  She  is  un- 
donbtedly  lost. 

The  accompanying  copy  of  a  letter  from  Capt.  C.  W.  Howell,  Corps  of 
Engineers,  and  inclosed  list,  gives  the  names,  occupation,  and  wages  of 
the  persons  employed  on  the  dredge-boat. 

GEO.  W.  McORARY, 

Secretary  of  War, 


United  States  Engineer  Office, 

New  Orleans^  La.^  March  7, 1878. 

General:  In  compliance  with  telegram  from  the  Chief  of  Engineers, 
dated  March  6, 1878, 1  have  the  honor  to  forward  herewith  list  of  names, 
occupation,  and  monthly  wages  of  employes  lost  on  the  United  States 
dredge-boat  McAlester. 

Very  respectfully,  your  obedient  servant, 

C.  W.  HOWELL, 
Captain  of  EngineorSy  U.  S.  A. 

Brig.  Gen.  A.  A.  Humphreys, 

Chief  of  Engineers,  U,  S,  -4..,  Washington,  D,  C. 
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Li$i  of  nanwjiy  occupatianj  €md  monlkljf  wage*  of  emplojfA  loai  on  United  Statee  dredge-hoat 

McAleeter. 


Name. 


* 
J 

I 

•I 


Occupation. 


IfontUy 


L.B.  Swift 

L  Warren 

Warren  C.  Beaver. . 
Joeepb  K.  Heap . . . . 

RJ.CoUina,ar 

J.  Levanga 

Oeorice  Brooks 

Leonard  Qish 

T.Cronian 

D.Finn 

William  Ryan 

M.  IfoOnoean 

Frank  Sherry 

T.OUver 

P.Roffert 

Pat  Kennedy 

Samuel  Gathrie 

M.Mao 

JameeCarline 

H.  Brooke 

RCoUina 

J.  Hagbea 

Itf.  Bary(ot . ......... 

Paul  A.  Poujal 

Jamee  Patteraon . . , 

T.Caeey 

J.Bark 

Henry  MoDermott 


Master 

Mate 

Purser 

First  sssistaoi  engineer  . . . 
Second  assistant  engineer. . 
Third  assistant  enguieer . . . 
Foarth  assistant  engineer. . 

Water-tender 

OUer 

do 

Fireman 

do 

do 

do 

do 

do 

rr..::::::::::;;::: 

do 

do 

do 

do 

Cook 

Asidstant  oook 

Seaman 

do 

do 

do 


Coal- 


1195  « 
185  M 
60  00 
l»t9 
1M» 
MM 
80M 
S5« 
90» 
50  00 
5000 
50  00 
50  00 
5010 
50  00 
50  00 
40  00 
40  00 
40  00 
40  00 
40  00 
40  00 
SO  00 
30  00 
40  00 
40  00 
40  00 
40  00 


45th  Congress,  (   HOUSE  OP  REPRESENTATIVES,    i  Ex.  Doc. 
"  f  )    No.  68. 


2d  Sessian. 


CERTIFICxVTES    OF    CITIZENSHIP    TO     SEAMEN 

YEAR  ENDING  DECEMBER  31,  1877. 


DURING 


LETTER 


FROM 


THE   SECRETARY   OF   STATE, 


TRANSMITTING 


An  abstract  of  returns  made  by  collectors  of  customs^  of  the  number  of 
seamen  fiaving  received  certificates  of  citizenship  during  the  year  ending 
December  31, 1877. 


Mahcii  20, 1878.— Referred  to  the  Committee  on  Commerce  and  ordered  to  bo  printed. 


Department  of  State, 
Washingtan,  March  11,  1878. 

Sir  :  In  compliance  with  section  207  of  the  Revised  Statutes,  I  have 
the  honor  to  transmit  an  abstract  of  the  returns  made  to  this  depart- 
ment by  collectors  of  customs,  pursuant  to  section  4591,  of  the  said  Stat- 
utes, showing  the  number  of  seamen  registered  as  having  received 
certificates  of  citizenship  during  the  year  ending  December  31,  1877. 
I  have  the  honor  to  be,  sir,  your  obedient  servant. 

WM.  M.  EVARTS. 
The  Hon.  S.  J.  Randall, 

Speaker  of  the  House  of  Representatives. 


[iDclosure.] 

Abstract  of  returns  of  collectors  of  customSj  showing  the  number  of  seamen  registered  as  hav 
ing  recewed  certijicates  of  citizenship  dunng  the  year  ending  December  il,  1877. 


State. 

District. 

Collector. 

Number  of  seamen  reg- 
istered. 

I 

Native. 

Naturalized. 

'Mfliisflchllfl^ttfl    . "R'l ffartftXTTi 

C  B.  Marchant .......... 

3 
1 
3 
None. 

NoDe. 

Do 

Khode  lelaDd 

Do 

Marbl^head 

SiineoD  Dodse  ......... 

Do. 

Newport 

GloiioeHt(*r . 

S.W.Macy 

F  T  Rah«nn   ..    ..._    

Do. 
Do. 

NOTK. — No  i-ejM)!  t8  were  recelTed  from  any  other  collectors. 


/SJMUi 


r 

J 


45th  Congeess,  \  HOUSE  OF  REPRESENTATIVES.    (  Ex.   Doo. 
2d  Session.       i  \     No.  G9. 


KING  VICTOR  EMANUEL  I,  OF  ITALY. 


LETTER 

FROM 


THE   SECRETARY  OF   STATE, 


TRANSMITTING 


A  letter  from  the  Italian  minister  concerning  the  marJcs  of  respect  shown  to 
the  memory  of  Victor  Emanuel  i,  late  King  of  Italy. 


March  25, 187??. — Ordered  to  be  printed. 


Department  of  State, 
Washington,  March  22, 1878. 

Sir  :  Pursuant  to  the  request  of  Baron  Blano,  envoy  extraordinary 
and  minister  plenipotentiary  of  His  Majesty  the  King  of  Italy,  I  com- 
mnnicate  a  translation  of  a  note  of  the  4th  instant,  addressed  by  the 
baron  to  this  department,  expressing  the  gratification  of  his  sovereign 
v^ith  the  participation  of  the  various  branches  of  this  government  in  the 
obsequies  of  the  late  King  Victor  Emanuel  I,  and  With  the  regret  gen- 
erally shown  in  this  country  upon  the  demise  of  that  monarch. 
I  have  the  honor  to  be,  sir,  your  obedient  servant, 

WM.  M.  EYARTS. 

The  Speaker  oftlie  House  of  Represfintatives. 

Inclosure. 
A  translation  of  a  note  from  Baron  Blanc. 


Legation  of  Italy  in  the  United  States, 

^Yashington,  March  4, 1878. 

Mr.  Secbetary  of  State  :  I  am  instructed  to  convey  through  you 
the  expression  of  the  gratitude  of  His  Majesty  the  King,  my  august 
sovereign,  to  His  Excellency  the  President  of  the  United  States  for  his 
presence  at  the  funeral  service  that  was  held  at  Washington  in  memory 
of  King  Victor  Emanuel  I. 

I  have  also  received  instructions  to  inform  you  how  deeply  ray  gov- 
ernment has  been  touched  by  the  part  taken  in  this  ceremony  by  the 
Cabinet,  the  Senate,  the  House  of  Representatives,  the  Supreme  Court, 
the  Army,  the  Navy,  and  other  distinguished  bodies. 


n 
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The  private  testimoDies  have  also  been  highly  appreciated  which  hare 
been  rendered  by  the  American  people  on  this  painful  occasion  to  tb« 
Italian  nation,  and  which  have  been  shown  in  so  lofty  a  forniy  among 
others,  in  a  beantifal  poem  by  Mr.  Bayard  Taylor,  which  has  been  placed 
in  the  hands  of  His  Migesty. 

These  noble  manifestations  of  sympathy  with  the  grief  that  has 
afflicted  the  royal  family  and  the  Italian  nation  have  met  with  an  echo 
of  gratitude  and  affection  in  Italy,  and  the  exchange  of  such  sentiments 
cannot  fail  to  draw  still  closer  the  bonds  which  unite  the  two  countries. 

I  should  be  obliged  to  you,  Mr.  Secretary  of  State,  if  you  would  be 
pleased  to  transmit  this  expression  of  thanks  to  the  presiding  officers  of 
both  houses  of  Congress,  to  the  officers  of  the  Army  and  Navy,  and  to 
the  other  dignitaries  whom  I  cannot  address  directly. 

I  avail  myself  of  this  occasion  to  renew  to  you,  Mr.  Secretary  of  State, 
the  expression  of  my  very  high  consideration. 

BLAyC. 

His  Excellency  Wm.  M.  Evarts, 

Secretary  of  StatCj  &c. 


46th  Congeess,  \  HOUSE  OF  EEPEE8BNTATIVBS.    (  Ex.  Doo. 
2d  Session.       )  \     No.  70. 


APPOINTMENT  OF  CADETS  BY  THE  PEBSIDENT. 


LETTER 


FROM 


THE    ATT0ENET-6ENEEAL, 


IN  RESPON8B  TO 


A  resolution  of  the  House  of  Representatives^  in  reference  to  the  appointment 
of  cadets  to  the  Naval  and  Military  Academies  by  the  President 


March  28, 1878. — Laid  on  the  table  and  ordered  to  be  printed. 


Department  op, Justice, 

Washingtony  March  27, 1878. 

Sib  :  I  have  the  honor  to  acknowledge  the  receipt  of  the  following 
resolution,  dated  March  16, 1878 : 

Besolvedj  That  the  Attorney -General  of  the  United  States  be  rdq  nested  to  inform  the 
Honse  of  Representatives  \7hether,  in  his  opinion,  the  annual  appointments  of  ten  ca- 
dets at  large  made  by  the  President  of  the  United  States  respectively  to  the  Military 
Academy  and  Naval  Academy  have  been  made  in  pnrsnance  of  law  or  by  custom^'and, 
if  by  cnstom,  how  long  it  has  been  constrned  as  establishing  such  power  of  appoint- 
ment. 

I  understand  that  the  object  of  this  resolution  is  not  to  elicit  the  facts 
•  connected  with  the  appointments  referred  to  in  it,  as,  if  so,  it  would 
no  doubt  have  been  addressed  to  the  War  Department,  the  means  of 
obtaining  such  facts  being  there  and  not  in  this  department. 

It  is  therefore  desired,  as  I  understand,  that  I  should  render  a  legal 
opinion  upon  the  subject  to  which  the  resolution  refers. 

In  that  view,  I  must  reply  that  I  am  not  at  liberty  to  furnish  the  legal 
opinion  contemplated.  The  authority  of  the  Attorney-General  to  render 
hisofficial  opinion  islimited  by  the  laws  which  create  and  define  his  office, 
and  does  not  permit  him  to  give  advice  at  the  call  of  either  house  of  Oon- 
gresS;  or  of  Congress  itself,  but  only  to  the  President  or  the  head  of  an  ex- 
ecutive department  of  the  government.  The  absence  of  authority  to  re- 
spond to  calls  for  legal  opinions,  coming  from  sources  other  than  those 
prescribed  by  law,  was,  early  in  the  history  of  the  government,  suggested 
to  the  House  of  Representatives  by  the  then  Attorney -General,  Mr.  Wirt 
(1  Op.,  335),  and  no  change  in  this  respect  has  been  made  by  the  law 
creating  the  Department  of  Justice.  The  view  thus  taken  has  been 
invariably  observed  by  my  predecessors,  including  Attorneys-General 
Taney,  Crittenden,  Bates,  Evarts,  and  Williams.  (2  Op.,  499 ;  5  Op., 
661 5  10  Op.,  164;  12  Op.,  544;  14  Op.,  17;  14  Op.,  177.) 


fpi 
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I  therefore  feel  that  neither  my  high  respect  for  the  express  wish 
yoar  honorable  body,  nor  my  earnest  desire  to  comply  with  any  reqae 
that  it  might  make,  would  warrant  a  departure  in  the  present  instaottj 
from  the  law  and  precedents  which  have  heretofore  been  established. 
Very  respectfully,  your  obedient  servant, 

CHAS.  DEVENS, 

Attorney'  OenerdL 
The  Speaker  of  the  Home  of  Representatives. 


4STH  GoNasESS, )  HOUSE  OF  BEPBESENTATIVES.    ( Ex.  Doo. 
2d  Session,       )  \    Ko.  71. 


ADOPTION  OF  MBTEIOAL  SYSTEM. 


LETTER 


FBOM 


THE  SECRETARY  OF  THE  TREASURY, 


IN  RSSPONSE  TO 


A  resolution  of  the  House  of  Representatives^  transmitting  certoAn  reports 

in  reference  to  the  adoption  of  the  metric  system. 


[March  ^,  1878. — Referred  to  the  Committee  on  Coioag^,  Weights,  and  Measnres. 

March  29, 1878. — Recommitted  to  the  Committee  on  Coinage,  Weights,  and  Measure  " 

and  ordered  to  be  printed. 


Tbbasurt  Department,  March  26, 1878. 

Sir  :  I  have  the  honor  to  acknowledge  the  receipt  of  Hoase  resolu- 
tion of  November  6, 1877,  asking  that  the  heads  of  the  execative  de- 
partments of  the  government  be  requested  to  report  to  the  Honse  of 
Eepresentatives,  at  as  early  a  date  as  practicable,  what  objections,  if 
any,  there  are  to  making  obligatory  in  all  governmental  and  individ- 
ual transactions  the  metrical  system  of  weights  and  measures,  whose 
nse  in  the  United  States  has  been  authorize  by  act  of  Congress,  and 
also  how  long  a  preliminary  notice  should  be  given  before  such  oblig- 
atory use  can  be  introduced  without  detriment  to  the  public  interests,  &o. 

Goncerning  this  matter  of  inquiry,  I  am  of  the  opinion  that  it  is  not 
advisable  to  make  the  metrical  system  of  weights  and  measures  obliga- 
tory in  any  transactions  at  present.  The  law  now  legalizes  and  permits 
that  system  to  be  adopted  in  all  cases  with  the  consent  of  parties. 

While  the  metrical  system  is  undoubtedly  the  more  perfect  in  theory 
the  oldfsystem  of  weights  and  measures  is  so  ingrafted  upon  the  busi- 
ness habits  of  our  fellow-citizens,  that  a  new  system  should  not  be 
adopted  until  it  is  well  understood  and  acquiesced  in  by  the  body  of 
the  people.  I  think  great  confusion,  many  inconveniences,  and  much 
litigation  would  arise  ^m  its  hasty  adoption.  Congress  might  properly, 
in  any  revision  of  the  tariff,  adopt  this  system,  stating  in  the  law,  how- 
ever, the  equivalents  of  the  old  in  the  metrical  system ;  but  even  this 
change  would  create  some  embarrassment,  and  is  of  doubtful  utility. 

I  submitted  the  resolution,  however,  to  the  Superintendent  of  the 
Coast  Survey,  the  chief  clerk  of  the  depaitment,  and  the  chief  clerk  of 
the  Bureau  of  Statistics,  for  an  expression  of  their  respective  views  on 
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the  matter,  aud  I  traDsmit  herewith  their  replies,  to  which  attention  is 
respectfully  iuvited. 

Very  respectfolly, 

JOHN  SHERMAN, 

Secretary. 
Hod.  Samuel  J.  Bandall, 

Speaker  of  the  House  of  R^re$ent(Uwe8. 
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Beply  of  J.  K.  UpUmj  cMtf  Clerk  of  Hyeasury  DepartmenL 

Tbbasuby  Department, 

OPf  ICE  OF  THE  SEC&ETART, 

Washington,  D.  0.,  March  6, 1S7S. 

BiB:  In  compliance  with  year  verbal  f^qaest  thAt  I  prMent  to^oa, 
in  writing,  any  suggestions  that  may  occur  to  me  in  the  matter  of  the 
proposed  introdnction,  into  this  country,  of  the  metric  system  of  weights 
and  measures,  that  the  same  may  be  transmitted  to  Congress  with  year 
reply  to  the  resolution  of  the  House  of  Representatives,  dated  iSTovem- 
ber  6, 1877,1  have  the  honor  to  snbmlt  the  following: 

PRESENT  STANDARDS. 

The  necessity  of  uniform  standards  for  measuring  distances,  weigbtai 
capacity,  and  values,  among  people  intimately  associated  is  aniverfittllj 
acknowledged,  and  the  Constitution  of  this  country  has  wisely  given  to 
Congress  the  power  to  fix  these  standards.  This  power  has  not  been 
freely  exercised  and  consequently  there  is  no  uniform  or  aathoritative 
standards  of  measurement  throughout  the  country. 

In  measuring  length,  the  yard,  derived  from  ancient  arbitrary  stand- 
ards of  England,  is  an  accepted  standard.  In  scientifto  theory  this  yaitl 
is  snpposed  to  rest  upon  a  law  of  nature.  The  inch,  the  ^  of  the  yard, 
is  said  to  be  contained  39.13929  times  in  the  length  of  a  pendolam  that 
in  a  vacnum,  and  at  the  level  of  mid-tide  id  the  latitude  of  Loiidoiit 
vibrates  seconds.  It  is,  in  fact,  the  distance  between  two  points  on  a& 
aotnal  bar  of  brass  which  the  law  has  declared  to  be  a  yard,  the  distante 
to  be  taken  when  the  temperature  of  the  bar  is  at  02^  Fahrenheit.  This 
bar  was  obtained  from  England  in  1887  for  the  survey  of  the  coast,  aod 
is  deposited  in  the  office  of  the  Coast  Survey  in  this  city.  Oo  it  has  been 
copied  the  standard  English  yard,  and  it  affords  a  standard  which  has 
been  adopted  by  the  ei^ecutive  departments  of  the  government  aod  l^ 
the  several  States  for  all  purposes  of  linear  measarements.  In  practim 
the  yard  is  variously  subdivided  and  other  derivative  standards  en- 
ployed. 

In  the  actual  government  standards  at  the  custom-houses^  the  yiurd 
is  divided  into  tenths  and  hundredths.  Surveyors  and  engioeers  en- 
ploy  neither  the  yard  nor  the  inch,  but  the  foot,  the  one-third  of  a  yard, 
add  its  decimal  subdivisions.  Mariners  measure  by  the  cable^lengtili 
(240  yards),  and  fathom  (6  feet).  Land-surveyors  empkiy  the  chain  j32 
yards),  and  the  link  (7.92  inches).  Artificers  and  architects  reckon  b^ 
the  foot  and  the  inch,  subdivided  into  halves,  qnartM^^  and  eighths. 
Muslins  and  dry-goods  generally  are  measured  by  the  yard^  subdivided 
into  halves,  quarters,  and  eighths;  clock-pendulums  by  the  line(^  of  an 
inch)  and  the  point  (^  of  an  inch),  and  the  height  of  horses  is  measured 
by  the  hand  (4  inches). 
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In  itiidasnHng:  Wieight,  tlie  j^taiidantl  fbr  coins^ge  pdtpbde^  id  the  troy 
poniid.  Like  tlie  yard,  it  is  derived  fr6ni  iftrbitri^ry  standards  oF  Eiig- 
land.    In  1827  Obnglress  decl^r^d  a  ciett^in  brass  Weight,  proctired  that 

fe^r  by  the  tiiiiiister  of  the  Unitfed  iStates  at  London,  to  be  the  standatrd 
f  oy  jpodnd  of  the  Mint  of  the  tJnited  States,  c6nforhi^ble  to  Which  the 
coinage  of  the  country  shonld  be  regulated.  This  poilnd  weight  isiden- 
tlcal  With  the  troy  pound  Of  England.    It  is  assuthed  to  Contain  5,760 

grains,  atid  ihtestigatioh  shows  that  252.458  of  these  units  in  brsiss  will 
e  in  just  et|uilibriutn  with  a  cubic  inch  of  distilled  wat^t*  when  the  mer- 
cury stlEkUds  At  30  ihches  in  a  barometer,  and  in  a  thermometer  of  Fah- 
renhdt  at  62^,  both  for  the  air  and  Water.  A  pouhd  aVoirdupois  bdntains 
^,000  of  these  grains. 

Copies  of  both  pounds  haV6  i3een  furnished  the  several  States  and 
adopted  by  thein  as  standaMs,  thus  si^curihg  ubiformiby  in  standard 
nnitfi  of  Weight.  The  troy  pound  hsed  iti  Weighing  precious  metals  is 
Subdivided  into  the  oubce  (480  graibs),  the  pennyweight  (24  grains),  abd 
the  grain  also  is  subdivided  decimally.  Apothecaries,  in  compounding 
inedicines,  employ  the  scruple  (20  grains),  and  the  dram  (60  grains) ;  bnt 
in  all  ordinary  commercial  transactions  the  pound  at'birdupois  is  em- 
ployed, beihg  subdivided  into  the  ounce  (437.5  graibs)  and  the  drani 
(27.35  grains);  the  ounce  being  also  by  usag^  subdivided  into  halves 
and  quarters. 

A  weight  called  a  quarter,  cobsisting  of  ^ithdr  25  or  28  poubd  Units  is 
also  used,  and  a  hundred  Weight  is  lOd  olr  112  pound  tinits,  and  a  ton 
2,000  or  2,240  pound  units,  according  to  the  substance  Weighed,  and  the 
{>arty  weighibg  it.  Goal,  for  instance,  is  ^brchased  by  the  tob  of  ^,240 
pounds  and  sold  by  the  ton  of  2,000  pounds. 

In  ineasbribg  capacity,  three  units,  al^o  adopted  from  England,  are 
employed — the  bushel,  tbe  wine-gallon,  and  the  beer-gallon  t^or  measur- 
ing fruits,  grain,  salt,  &c.,  the  bushel  (2150.42  cubic  inches)  is  used,  sub- 
divided ibto  the  peck  (537.06  cubic  inches),  the  gallon  (268.8  cubic  inches), 
the  quart  67.02  cubic  inches),  and  the  pint,  ^of  a  quart  This  bushel  is 
identical  with  the  old  Winchester  bushel.  The  imperial  bushel  of  Eng- 
land now  used  in  that  country  is  equal  to  1.03152  of  the  Winchester 
bushel.  The  value  of  a  bushel  as  a  ilnit  of  weight  Will  be  hereafter 
considered. 

For  measuring  liquids,  except  ale,  beer,  and  milk,  the  Wine-gallon. 
Obtaining  231  cubic  inches,  is  used.  It  is  subdivided  into  fourths,  callea 
quarts,  these  quarts  into  halves,  called  pints,  and  the  pints  into  fobrths. 
Called  gills.  There  is  also  in  this  systebi  a  barrel  of  31.5  gallons,  a  tierce 
bf  42  gallobs,  and  a  tun  of  two  pipes. 

For  measuring  ale,  beer,  and  milk,  the  beer  gallon,  282  inches,  is  the 
unit,  divided,  like  the  wine-gallon,  into  quarts  and  pints.  There  is  also 
in  this  measure  the  barrel  of  36  gallons,  the  hogshead  of  54  gallons,  the 
truncheon  of  72  gallons,  and  the  butt  of  108  gallons.  None  of  these 
units  are  identical  with  any  units  of  the  other  capacity  measures.  To 
add  to  the  confusion,  there  are  in  different  parts  of  the  United  States  a 
barrel  for  beer,  cobsisting  of  32  gallons;  the  barrel  for  corb,  of  5  bushels: 
for  fish,  of  220  pounds;  fot  flour,  196  pobbds;  for  lime,  320  pounds;  and 
for  lampoil,  43  gallons.  Tbe  imperial  gallon  u^ed  in  Great  Britain 
i^ontains  277.274  cubic  incheis,  thus  differing  in  size  from  any  gallon  used 
in  this  country.  » 

lb  measbring  solids,  ordinarily  the  cubic  inch,  fobt,  and  yard  are  bsed 
as  units.  In  measuring  round  and  hewn  timber,  tons  of  40  and  50  cubic 
feet  ate  respectively  used.    For  shipping  purposes,  a  ton  of  42  cubic  feet 


I 


4  ADOPTION   OF  METRICAL   SYSTEM. 

is  used;  and  in  measuring  wood,  the  cord-foot  (16  cubic  feet)  and  the 
cord  (128  cubic  feet)  are  employed. 

Appended  to  this  report  are  tables,  marked  <'A,  B,  C,"  showing  the 
units  of  each  measure  and  their  values  in  terms  of  a  common  unit  of 
the  system  to  which  it  belongs,  and  also  their  equivalents  in  terms  of 
the  metric  system. 

It  will  be  seen  that,  in  measuring  length,  twenty-five  anits  are  em- 
ployed, three  of  which,  although  under  different  names,  have  like  valaes, 
the  others  having  different  names  and  values,  but  bearing  no  nsefol 
relation  to  each  other.  In  measuring- weights,  eighteen  anits  are  em- 
ployed, three  of  which  are  dnplicated,  as  the  trov  pound,  the  apothecari^' 
pound,  and  the  avoirdupois  pound,  which  are  identical  in  weight;  othen 
have  the  same  name  but  are  of  different  values.  Those  duplicated  redaoe 
to  that  extent  the  number  of  units  for  the  several  purposes,  bat  the  fact 
of  their  duplication  confuses  rather  than  simplifies  the  system. 

In  the  measurement  of  capacity,  twenty-seven  units  are  employed, 
though  but  nineteen  have  different  names.  None  of  these  are  dupli- 
cated, however,  except  in  names;  and  the  gallon  has  three  distinct 
values,  so  also  have  the  quart  and  pint.  The  bushel  app^sars  to  bave 
but  one  value,  but  in  nearly  every  State  and  in  the  customs-tariff  of 
the  general  government  the  term  is  also  employed  as  a  unit  of  weight, 
the  law  fixing  the  number  of  pounds  according  to  the  substance  weighed. 
Table  D,  herewith  appended,  shows  the  value  of  the  bushel  nnder  the 
laws  mentioned,  prepared  from  latest  information  accessible.  It  will  be 
seen  that  the  most  common  products  of  the  earth  have  no  nniform 
standard  of  measurement  In  the  contiguous  States  of  Massachusetts, 
Gonnecticut,  and  Ehode  Island,  a  bushel  of  oats,  for  instance,  is,  respect- 
ively, 32  pounds,  28  pounds,  and  2150.42  cubic  inches,  and  like  confusioo 
exists  throughout  the  country. 

As  no  trade  restrictions  exist  between  the  several  parts  of  the  couDtry, 
the  disadvantage  of  having  so  common  a  standard  as  the  bnshel  me^ 
one  thing  in  one  State  and  another  in  another  is  easily  seen.  But  evea 
in  local  transactions  one  meets  with  troy  weights,  apothecaries' weights, 
and  avoirdupois  weights;  with  long  tons,  short  tons,  and  shipping  tons; 
with  wine  gallons,  beer  gallons,  and  dry  gallons,  and  with  barrels  of 
undefined  sizes,  making  in  all  an  aggregate  of  appalling  confnsion. 

A  system  consisting  of  a  single  unit  for  each  measure,  bearing  simple 
relations  to  each  other  and  having  uniform  subdivisions  and  multiples, 
would  evidently  be  far  superior  for  all  purposes  of  measurements,  local 
or  throughout  the  States,  and  if  superior  for  local  and  national  use,  it 
would  also  be  preferable  for  international  purposes,  if,  at  the  same  time, 
it  should  be  in  harmony  with  the  systems  of  other  countries. 

THB  PBOPOSBD  STAia>ABDS. 

After  several  years  of  investigation,  in  1795  France  invented  and 
adopted  a  system  under  which,  for  everything  susceptible  of  being  meas- 
ured and  weighed,  there  should  be  only  one  measure  of  length,  one  of 
weight,  and  one  measure  of  contents;  their  subdivisions  and  mul- 
tiples to  be  expressed  decimally,  and  all  to  repose  for  verification 
upon  a  unit  of  length,  which  should  be  an  aliquot  part  of  the  circumfer- 
ence of  the  earth.  To  obtain  such  a  unit,  measurements  of  an  arc  of  a 
meridian  w^re  made,  and  the  length  of  the  quadrant  meridian  having 
been  obtained,  its  one  ten-millionth  part  was  adopted  for  the  purpose. 
This  unit,  equivalent  to  39.37  +  English  inches,  is  called  the  meter,  upon 
which  are  based  all  other  measures  constituting  what  is  known  as  the 
"  metric  8>fatemJ^ 
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The  gram  is  the  unit  of  weight,  and  is  the  weight  of  a  cabe  of  water 
of  maximam  density,  each  edge  of  the  cabe  being  j^^  of  the  meter. 

The  liter  is  the  unit  for  measuring  capacity,  and  is  equal  to  the  con- 
tents of  a  cube  whose  edge  is  the  tenth  part  of  the  meter. 

The  arc  is  the  surface  measure,  equal  to  a  square  whose  side  is  10 
meters.  x 

The  stere  is  a  cubic  meter  used  in  measuring  certain  solids. 

Each  of  these  units  is  diWded  decimally  and  larger  units  are  formed 
by  proceeding  decimally.  The  subdivisions  are  designated  by  the  pre- 
fixes deciy  centiy  and  milliy  and  the  successive  multiples  by  dekay  hecto^ 
JcilOy  and  myria^  eacti  having  its  own  significance  and  no  other. 

The  adoption  of  this  system  in  the  United  States  is  now  proposed. 
Compared  with  our  existing  systems,  its  superior  advantages  would  seem 
to  consist  (1)  in  having  an  invariable  standard  taken  from  nature ;  (2) 
in  having  a  single  unit  for  all  weights  and  a  single  unit  of  measures  of 
capac/ity  for  all  substances,  wet  or  dry ;  (3)  in  having  decimal  subdivis- 
ions and  multiples  of  its  units ;  and  (4)  in  the  uniformity,  precision,  and 
significance  of  its  nomenclature. 

(1.)  The  only  advantage  of  having  the  unit  an  aliquot  part  of  the 
earth's  polar  circumference  would  appear  to  be  in  its  application  to 
geography  and  astronomy.  But  the  dividing  of  the  quadrant  of  the 
meridian  decimally  into  hundreds  and  thousands,  as  proposed,  has  been 
found  impracticable  and  the  project  has  been  abandoned.  To  that  ex- 
tent the  metric  system  has  proven  a  failure.  Becent  experiments  have 
also  demonstrateid  that  the  length  of  the  quadrant  meridian  was  not 
accurately  ascertained  at  the  time  of  the  adoption  of  the  metric  system, 
and  consequently  the  actual  meter  established  is  not  the  aliquot  part  of 
the  meridian,  as  sif^posed.  Future  investigations  may  eliminate  other 
errors  of  calculation  and  again  change  the  theoretic  standard.  For  all 
practical  purposes  a  platina  rod  kept  in  Paris  is  the  standard  meter,  and 
it  has  no  special  advantage  over  that  of  the  brass  rod  kept  in  London 
for  a  standard  yard. 

(2.)  In  having  one  unit  for  weights  and  one  unit  for  all  measures  of 
capacity,  the  metric  system  enjoys  a  superiority  over  all  others.  To 
the  English  system  belongs  two  measures  of  weight,  the  troy  pound  and 
the  avoirdupois  pound ;  and  three  measures  of  capacity,  the  wine-gal- 
lon, the  beer-gallon,  and  the  bushel,  containing  eight  dry  gallons.  This 
diversity  of  measures  originated  in  an  effort  to  make  a  measure  of  capac- 
ity also  a  measure  of  weight;  for  instance,  a  gallon  of  wheat  and  a  gal- 
lon of  wine  each  to  weigh  eight  pounds  avoirdupois.  But  the  effort 
failed,  and  the  law  long  ago  fixed  the  dimensions  in  cubic  inches  only. 

The  metric  system  has  only  one  measure  of  weight  and  one  measure 
of  capacity,  and  experience  has  proved  these  to  be  sufficient  for  all  pur- 
poses desired.  < 

(3.)  To  the  English  system  belongs  also  the  disadvantage  of  an  irreg- 
ular scale  of  progression  between  units  of  the  same  measure.  In  meas- 
ures of  length,  we  ascend  by  the  factors  12,  3,  5  J,  40, 8,  3,  or  else  by  7.95, 
25,  4,  and  80.  In  weights  we  have  three  series,  avoirdupois,  troy, 
and  apothecaries,  the  common  unit  being  the  grain.  In  the  Urst,  the 
factors  are  27 J^,  16,  16,  25  or  28,  4,  and  20 ;  in  the  second,  24,  20,  and 
12  ;  and  in  the  third  20,  3,  8,  and  12.  The  factors  in  other  measures  are 
equally  as  various.  To  learn  these  many  scales  of  unequal  progression 
requires  much  time  and  labor,  which  can  be  better  applied  to  other  pur- 
poses. 

In  the  metric  system,  however,  we  ascend  and  descend  in  all  cases  by 
the  common  factor  10,  thus  placing  the  system  for  all  purposes  of  cal- 
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cnli^tiQiis  npon  tl^e  b^sia  ot  aii^ple  pqnDibejr^.  T\^^  4^(n%l  Vatem  Id 
namen^tioQ  h^s  already  f^serted  and  maiata^pe^  it^ejf,  ^n4  to  it  has 
given  way  one  by  one  the  aoheme^  of  ciiffereiit  nations.,  bi  ooantries^ 
where  not  adopte4  it  is  frequently  used.  Even  in  EnglaDd,  wbe^e 
pounds,  shillings,  and  peace  constitute  the  currency  of  the  CQantxy,  mer- 
chants connt  in  cents  their  interest,  discount,  and  dividends.  Slowly, 
but  surely,  all  standards  of  measurement  are  in  prfKstice  bein^^  divided 
into  tenths  and  hundredths.  The  decimal  system,  once  adopted,  h^  in 
no  instance  been  abandoned ;  and  whether  we  will  or  not,  it  will  ulti- 
mately prevail  to  the  displacement  of  all  other  systems. 

(4.)  In  the  English  system  of  weights  and  measures  there  are  alsa 
found  74  units  in  common  use,  having  56  names.  The  oupce,  the  dram^ 
i^nd  the  grain  are  indeflqite  parts  of  an  indefinite  whole.  Ttie  pound 
avoirdupois  is  heavier  than  the  pound  troy,  but  the  ounqe  avoirdupois 
is  lighter  than  the  ounce  troy.  In  the  confusion  numbers  even  lose 
their  identity.  A  dozen,  for  instance,  may  mean  sixteen ;  twenty-eight 
signify  twenty-five ;  and  one  hundred  and  twelve  a  hundred ;  thus  mak- 
ing the  whole  less  than  the  sum  of  its  parts.  A  gallon  of  wine  is  not  sp 
much  as  a  gallon  of  milk,  and  a  ton  of  coal  is  sometimes  one  weight  s^d 
sometimes  another.  The  bushel  for  measuring  products  of  the  earth 
has  130  different  sizes  in  this  country,  and  none  of  then^  of  the  si:^  of 
the  bushel  of  England,  to  which  country  most  of  our  surplos  products 
are  shipped  in  quantities  measured  by  bushels. 

In  the  vocabulary  of  the  metric  system  there  is  but  one  word  to 
denote  a  unit  of  length,  one  to  denote  s^  unit  of  weight,  one  for  %  unit  of 
capacity,  one  for  surface,  and  one  for  cubic  measarements,  and  tl^e 
words  have  no  other  significance.  Thus  tlie  word  nieter  me^ns  an 
established  unit  of  length  and  nothing  else.  It  cauE^t  be  the  measure 
of  one  length  in  one  country  and  of  another  length  in  another  country. 
The  gram  is  a  specific  weight  everywhere  and  under  all  conditions  tt^e 
same,  and  the  liter  denotes  a  vessel  of  specific  cubic  contents  for  the 
measurements  of  all  liquids,  and  is  never  used  for  any  other  purpose. 

The  multiples  of  these  units  are  denoted  by  prefixing  to  them  respect- 
ively four  syllables  from  the  Oree^  language,  indicating  decimal  progres- 
sion. The  subdivisions,  by  prefixing  four  syllables  from  the  Latin  lan^- 
age,  indicating  decimal  fractions,  and  thus,  five  words  indicating  units 
and  seven  prefixes  indicating  numbers,  mat^e  up  the  vocabulary  of  the 
system*  Of  whatever  superiority,  however,  the  metric  system  may  be 
possessed  to  make  its  use  obligatory  by  law  for  public  purposes  and  in 
transactions  between  individuals  will  be  a  harsh  exercise  of  legislative 
authority. 

Weights  and  measures  have  been  aptly  ranked  a^  necessities  of  life, 
and  no  system  of  them,  however  objectionable,  can  be  wholly  eradicat^r 
except  by  long  periods  of  time. 

Appalled  at  the  prospective  confusion  which  the  abolitian  of  oor  exist- 
ing system  would  bring  into  every  household  in  the  laud,  John  Qninoj 
Adams,  after  an  exhaustive  review  of  the  whole  subject,  advised  Con- 
gress in  1821  to  take  no  steps  with  a  view  of  such  abolition,  and,  while 
he  eulogized  in  glowing  terms  the  merits  of  the  metric  system,  he  could 
only  recognize  the  system  as  an  experiment,  and  its  adoption  at  best^  a 
matter  of  doubtful  expediency.  Since  that  d^y,  nation  after  nation  has, 
by  imperative  law,  abolished  its  system  of  weights  and  measures,  and 
substituted  the  metric  system  with  only  the  best  results.  Thronghoat 
the  civilized  world,  and  even  in  pagan  lands,  this  system  has  foi^nd 
recognition  and  welcome.  At  the  risk  of  tediousness,  I  beg  to  set  fo^th 
in  detail  a  statement  showing  its  wonderful  expansion. 
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AMfiBICA. 

ABaENTiNS  Bbpubi^iO,— ( Until  1828  unth  Un({iu($y.)— The  metric  sys^ 
tern  of  weights  and  measures  iutrodaced  for  cnstoms  purposes,  according 
to  the  cqstoms-tariff  laws  of  7th  October,  1872,  and  11th  October,  1873, 
and  is  used  in  the  assessn^ent  of  duties. 

Bolivia,  Bepublio  of. — (Once  South  Pdrti.)*— Weights  and  measures 
the  same  as  in  Pern,  which  see. 

The  coin- weight,  at  least,  since  1871,  is  the  French  gram. 

Bbazil. — {Rio  de  Janeiro  and  Pernamhuoo.) — Since  January  1, 1874, 
the  weights  and  measures  of  Brazil  are  the  French  metric. 

An  imperial  decree  of  26th  July,  1872,  approved  a  law  voted  by 
both  chambers  upon  the  introduction  of  the  metric  system,  which,  after 
a  permissive  use  of  t^  years,  should  be  generally  in  force.  According  to 
a  decree  of  18th  September,  1872,  the  new  system  went  into  obligatory 
effect,  with  1st  July,  1873,  a  delay  of  half  a  year,  however,  to  be  allowed 
for  the  execution  of  the  decree ;  therefore,  with  the  1st  of  January,  1874, 
the  metric  system  is  definitely  established  with  all  its  consequences,  aod 
since  this  time,  only  metric  measures  and  weights  are  used.  Dia- 
monds, however,  are  still  permitted  to  be  sold  accordiug  to  the  old 
Portugese  ontava. 

The  French  meter  has  already  for  many  years  been  commonly  em- 
ployed for  manufacture,  but  ofteu,  as  nowj  the  English  yard  is  used,  and 
sometimes  the  old  Parisian  aune.  Stone  coal  is  sold,  at  wholesale,  by 
the  English  ton  of  2,240  pounds,  avoirdupois — the  tonelada — reckoned 
equal  to  70  arrobas,  old  weights ;  so  also,  bone  ashes ;  also,  ships'  freights 
are,  for  the  most  part,  settled  according  to  the  English  ton. 

The  interval  from  the  date  of  the  decree  of  26th  June,  1862,  intro- 
ducing the  system,  to  that  of  18th  September,  1872,  declaring  the  use  of 
the  system  obligatory,  is  nine  and  two-thirds  years ;  from  the  earlier 
date  to  1st  July,  1883,  is  eleven  years,  and  to  1st  July,  1874,  the  date 
from  which  its  use  is  obligatory,  twelve  years. 

GmLi,  Bepublio  of.— {Santiago  de  Cbilu)—A  law  of  29th  January, 
1848,  introduoed  the  French  metric  system  of  weights  and  measures* 
For  coin- weight  the  system  came  at  once  into  use,  but  for  other  purposes 
its  enforcement  was  delayed. 

By  a  decree  of  the  President  of  the  Republic  of  31st  May,  1862,  and 
a  decree  of  the  administration  of  19th  December,  1862,  the  system  came 
into  force  for  customs  purposes  from  1st  January,  1863. 

The  interval  from  the  date  of  the  law  introducing  the  system  to  its 
enforcement  for  customs  purposea  was  fifteen  years. 

In  trade  and  for  the  purposes  of  common  life  the  old  system  is 
generally  employed. 

Silk  and  woolen  goods  are  sold  by  the  vera]  sugar  by  the  arroba. 
Stone  coal  is  sold  by  the  ton  (tonelada)  of  1,000  kilograms ;  copper  ore  by 
the  100  kilograms;  pigiron  is  sold  by  the  Spanish  ton  (tonelada)  of  20 
quiotales  (920  kilograms) ;  so  also,  is  guano. 

Colombia, in itsbroader sense. — (BepMblic  of  Colombia^  1822  to  1831.)— 
The  three  republics,  now  CQustituting  Colombia : 

1.  United  States  of  Colombia  (formerly  the  confederation  of  New  Gi'en- 
ada,  until  1863;  before  that,  the  Bepublio  of  New  Grenada,  until  1858). 

2.  Bquador. 

3.  Venezuela. 

United  States  of  Colombia.— ( BoijKi/a ;  Santa  Fede  Bogota.)— In 
conformity  with  the  law  of  8th  June,  1853,  the  French  metric  system  has 
been  in  force  since  Ist  January,  1854  (including  for  shipping).     For  coin- 
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age  the  weight  has  been  the  French  gramme  since  1848.  This  law  intro- 
dnciog  the  metric  system  is  still  permissive  for  private  persons  and  u 
vsed  at  pleasure  in  their  extensive  business  transactions.  Conseqaently , 
in  large  transactions  the  old  standards  are  also  nsed. 

EcxjADOB,  Republic  op. — {Quito^  or  Francisco  de  Quito.) — According 
to  the  laws  of  5th  December,  1856,  the  metric  system  has  been  that  c^ 
the  republic  since  15th  October,  1866  (ten  years).  Since  the  last  men- 
tioned date  the  metric  system  alone  appears  in  official  transactions. 

A  later  law,  that  of  14th  April,  1857,  again  orders  the  use  of  the  metric 
system  generally  in  all  business  transactions  throughout  the  republic 

Accoi^ing  to  the  law  of  1856,  once  in  every  two  years,  on  Uie  15th 
October,  the  weights  and  measures  of  each  of  the  provinces^  districtB, 
and  communes  of  the  republic  must  be  verified. 

Guatemala. — {Central  American  States;  Ouatemaloj  San  Salvador, 
Sonduras^  Nicaragua  and  Costa  Rica,) — In  Guatemala  aud  Costa  Bica, 
since  1858,  the  French  metric  system  is  legally  in  force,  and  in  San  Sal- 
vador the  French  weight,  at  least  for  coin  purposes,  which  also,  in  Hon- 
duras, since  1869,  is  employed  as  the  coinage  weight ;  bat  in  fact  in 
Guatemala  and  Costa  Bica  the  old  SpanishCastilian  system  is  in  use 
and  controls,  as  well  as  in  the  other  Central  American  States. 

Martinique. — (A  French  Antilles  Island  in  the  West  Indies.) — ^Freoch 
weights  and  measures  ^metric)  legal,  yet  other  systems  are  much  in 
use,  the  old  Parisian  and  the  Eoglish. 

Mexico. — ^The  weights  and  measures  of  the  States  of  the  republic 
are  legally  the  French  metric.  A  decree  of  President  Gommonfort  of 
the  15th  March,  1857,  ordered  their  introduction;  requiring  that  six 
months  after  the  date  of  the  proclamation  they  be  exclusively  nsed  in  all 
governmental  transactions  (which  was  not  done),  and  from  1st  January, 
1862, 'should  be  obligatory  for  all  the  inhabitants. 

The  law  of  the  15th  March,  1861,  ordered  anew  the  exclusive  use,  for 
all  purposes,  of  the  French  system  of  measures,  from  1st  January,  1862, 
but  this  law  appearing  to  remain  almost  without  effect  for  private 
working,  an  imperial  decree  was  issued  in  November,  1865,  again  de- 
claring the  use  of  this  system  alone  valid  (or  in  force)  throughout  all 
the  States. 

The  use  of  the  new  system  appears  to  be  extending  to  more  and  more 
places,  but  least  in  the  wholesale  trade  (1873),  the  old  weights  and  ell- 
measures  being  still  employed. 

The  new  measures  retain  the  names  of  the  corresponding  old  with  the 
prefix  **  new.'' 

Peeu,  Eepublic  op. — {Lima.) — ^The  weights  and  measures  of  Peru  are 
legally  the  French  metric. 

The  iutroduction  of  the  metric  system  has  for  many  years  been  ordered, 
but  as  yet  almost  wholly  without  effect. 

Later,  in  the  year  1869,  its  adoption  was  again  ordered,  and  for  cus- 
toms purposes  it  is  in  use.  In  general,  the  earlier  or  old  Spanish-Oas- 
tilian  system,  with  some  exceptions  and  peculiarities  is  used.  For  coin 
weight,  the  French  gram  (metric)  is  used. 

United  States  of  America. — ^The  French  metric  system  of  weights 
and  measures  rendered  permissive  by  law  of  28th  July,  1866.  To 
the  5-cent  copper  nickel  piece  was  given  the  metric  weight  of  5  grams 
(77.16  grains),  by  law  of  16th  May,  1866.  To  the  silver  coins  of  the 
United  States  of  smaller  denominations  than  one  dollar,  was  given 
metric  weights,  by  the  law  of  12th  February,  1873.  For  postal  ptirposes 
one-half  ounce  equals  15  grams  aud  so  on  in  progression. 

Uruguay,  Republic  of. — [Montevideo.)    ("  Oriental  Republic  of  Uru- 
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guay.^) — ^French  metrio  system  of  weights  and  measures  legalized  by 
decree  of  20th  March,  1862.  This  system  is  in  nse  for  customs  pur- 
poses, but  for  other  purposes  does  not  appear  to  have  been  brought  into 
common  use.    It  is  employed  to  some  extent  for  coinage. 

Venezuela,  Republic  op. — (Caracas.)— In  the  year  1872,  through  an 
executive  order  of  18th  July  of  that  year,  the  French  metric  system  was 
idtroduced,  in  conformity  with  which  already,  since  the  beginning  of 
the  year  1873,  entries  for  customs  settlements  are  required  to  be  made. 

Coin  weight  is  the  French  gptm  (metric),  in  conformity  with  the 
coin  law  of  30th  May,  1848.  The  weights  and  measures  have  been  legally 
for  many  years  (about  ten  years  prior  to  1874)  the  French  metric,  but  in 
practice  the  metric  system  had  found  no  place,  and  even  the  customs 
tariff  of  12th  May,  1867,  took  the  earlier  system  of  weights  and  measures 
as  its  basis.  According  to  a  governmental  decree  of  17th  September, 
1869,  the  metric  decimal  system  was  to  be  brought  into  use  in  all  the 
customs  transactions  of  the  republic,  and  likewise  by  the  consuls  of  the 
State  in  certifying  goods  and  manifests* 

EUROPE. 

Austria.— In  conformity  with  the  law  of  23d  July,  1871,  the  French 
metric  system  of  weights  and  measures  was  made  obligatory  from  the  1st 
of  January,  1876.  The  interval  from  the  date  of  the  authorizing  law  to  the 
date  from  which  it  was  made  obligatory  was  about  four  and  a  half  years. 

Belgium. — {Antwerp.) — The  metric  system  of  weights  and  measures 
was  introduced  with  old  denominations  during  the  union  of  Belgium 
with  the  Nethedands ;  that  is,  by  the  law  of  21st  August,  1816,  and 
the  royal  decrees  of  20th  March  and  30th  November,  1817.  By  a  Belgian 
law  of  18th  June,  1836,  these  names  were  withdrawn  and  French  names 
introduced.  A  law  of  Ist  October,  1855,  created  from  Ist  January,  1856, 
the  exclusive  use  of  the  French  system  (including  also  the  French  me- 
dicinal weight). 

Denmark. — The  unit  of  commercial  weight  since  the  law  of  May  1, 
1863,  is  the  pfnnd  of  500  grams  or  the  one-half  kilogram.  The  unit 
of  coin  weight,  in  conformity  with  the  Scandinavian  coin  convention 
of  18th  December,  1872,  and  the  law  of  23d  May,  1873,  has  been  since 
31st  May,  1874,  the  metric  gram;  the  convention  to  be  in  force  until 
the  end  of  December,  1884,  ten  years.  The  introduction  of  the  complete 
metric  system  of  weights  and  measures  is  inprospeoU 

On  the  3d  of  October,  1876,  the  minister  of  interior  recommended  to 
the  Parliament  a  project  of  a  law  according  to  which  the  use  of  the  me- 
tric system  of  weights  and  measures  was  to  be  permissible  for  three 
years,  after  which  its  use  should  be  compulsory  throughout  the  Icingdom. 
The  coin  weight  under  the  coin  law  of  4th  June,  1873,  is  the  French 
metric,  the  kilogram. 

France — The  system  of  weights  and  measures  known  by  common  con- 
sentas  the  *' metric  system"  was  proposed  by  the  Prince  Talleyrand,  then 
Bishop  of  Autun,  in  the  year  1790.  This  system  was  declared  the  only 
system  of  weights  and  measures  in  France  and  in  the  French  colonial 
possessions  by  the  law  of  1st  of  August,  1793. 

The  organizing  law  for  the  new  measures  and  coins  of  the  metric  sys- 
tem was  adopted  on  the  7th  of  April,  1795. 

Under  the  organizing  law  of  7th  April,  1795,  and  supplemental  law  of 
15th  Adgust,  1795,  money  is  reckoned  since  1st  July,  1796,  and  definitely 
since  the  coin  law  of  March  28, 1803,  in  francs  of  one  hundred  centimes. 

The  metric  system  of  weights  and  measures  was  definitely  introduced 
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tlifoagh  the  Uw  of  lOft  Peoeip^,  1799.  Tbc^  orgiiiiwng  law,  m  Man 
mmtioQed,  bearipg  d$^te  7th  April,  1795« 

For  small  or  relail  trade  the  ^'  systeoie  aaoel"  wm  introdaoed  and  per 
mitted  throagb  deoree  of  Febraary  12,  1811J,  imd  the  ordar  of  the 
miuiater  of  the  interior,  of  28th  March  iu  the  same  year,  and  was  allowed 
to  continue  in  use  natil  by  the  law  of  4th  July,  1837,  its  use  was  forlnd- 
den  from  1st  January,  1840.  Although  forbidden  from  this  date,  tke 
^'systeme  nanel"  was  actually  much  in  use  as  late  as  1861, 

The  interval  from  the  antecedent  organizing  (constitutive)  law  of  7^ 
April,  1795,  and  the  law  definitively  mtrodncing  the  metrio  system  of 
weights  and  measures  into  France  of  10th  December,  1799,  is  four  years 
and  eight  months. 

The  interval  from  the  decree  of  12th  February,  and  the  ministerial 
order  of  28th  March,  1812,  permitting  the  temporary  use  of  the  so-called 
^^systeme  usuel,"  and  1st  January,  1840,  the  date  from  which  its  oae 
was  forbidden,  is  nearly  twenty-eight  years.  (Twenty- sevea  and  three- 
fourths  years). 

The  interval  from  the  date  of  the  law  of  4th  July,  1837  (interdictiDg 
or  forbidding  the  use  of  the  ^^systeme  nsuel^  after  the  close  of  the  year 
1839),  to  1st  January,  1840,  the  date  from  which  the  use  of  the  com- 
plete or  pure  metric  system  was  made  compulsory,  was  two  and  a  half 
years. 

Obbmai^y. — The  customs  pound  (500  grams),  the  standard  customs 
weight  of  the  Customs  Union,  became  the  national  weight  on  1st 
July,  1858,  throughout  the  greater  part  of  Germany,  and  for  a  shorter 
time  throughout  the  present  empire. 

It  was  also  made  the  postal  weight  of  the  German  Postal  Union, 
and  the  railroad  weight  (for  freight)  of  the  Customs  Union,  and  sioee 
February,  1852,  the  customs  weight  of  the  Austrian  Empire,  and  through 
the  Vienna  coin  treaty  of  24th  January,  1857,  the  coin  weight  in  nearly 
all  the  German  States,  and  also  in  Austria. 

A  decree  relative  to  weights  and  measures  for  the  North  Oermaa 
Union  was  promulgated  17tb  August,  1868.  This  decree  made  the  use 
of  the  metric  system  of  weights  and  meailtires  permissive  frooi  1st  Jan- 
uary, 1870,  and  compulsory  from  Ist  January,  1872.  By  a  sobsequent 
law  of  the  German  Smpire,  the  same  was  reenacted  and  extended 
throughout  the  realm.    Bavaria  adopted  it  by  a  law  of  29th  April,  1861. 

The  interval  from  the  date  of  the  decree  for  the  North  German  Unioa 
to  the  date  when  the  use  of  the  system  beeame  obligatory  waa  three  and 
one^third  years ;  and  from  the  date  of  the  law  of  Bavaria  to  its  compal- 
sory  use  was  two  and  two-third  years. 

In  Rhenish  Bavaria  the  metrio  weights  and  measures  were  introduced 
in  the  year  184Q.  Outside  of  the  Bhenish  provinoes  the  syatem  was  noB- 
metric  until  the  metric  system  was  declared  optional  from  lat  January, 
1870,  and  obligatory  from  1st  January,  1872. 

In  Baden,  the  weights  and  measures  made  commensurable  with  the 
metric  system  by  law  of  November,  1810,  came  gradually  into  nae,  until 
by  order  of  21st  August,  1828,  their  use  was  made  compulsory  with  the 
year  1831,  except  as  regards  medicinal  weights,  which  have  been  metno 
from  July  1, 1864. 

In  the  Grand  Duchy  of  Oldenbnrg,  until  the  end  of  1871,  the  system 
of  weights  and  measures  in  dift^ent  places  differed.  Only  the  methe 
v^M  by  the  law  of  19th  June,  1857,  was  made  common  from  and  after 
1st  July,  1858 ;  an  interval  of  one  year.  In  Lubeck  this  weight  was  in- 
troduced later. 

For  customs  purposei^  the  new  pound  (^  kilogram)  and  the  centner 
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(50  Ij^ilogr^Dos)  b^ye  l>eea  a§ed  ia  all  ^#  i^MM  of  the  GevuMftn  ^pU- 
vereip  (Cuatoms  Uniop]  siQoe  l^t  Jm^W^ft  1^»  4ivi4e4}  J^QW^ver,  %»  t(» 
t}ip  poaod  intQ  thirty  loth.  l^J^om  the  ^^m^  d^te  the  poaiM)  (i  kilo- 
gram), divided  into  thirty  iQt^,  w^  ft(di)pte4  by  the  6^ipim'4i^tfi3a 
ZollYerf^n  for  gq^iiU  purgose^. 

iBy  ^  anion  of  several  of  the  Geri^an  States  the  metjrie  pQQQd  and 
ceptner  were  adopted  in  1856.  Sipce  24th  January,  1857,  the  CQinpoumi 
of  500  grammes  has  been  employed  for  tbei  purposes  of  CQi^mge.  Metria 
medicinal  weight  has  been  used  since  1858. 

G&EAT  B]^ixAD¥. — The  French  metric  system  of  weighty  and  measures 
is  permissive  by  l^^w  of  1864. 

Gbsege. — (Aihem.) — Frepch  metric  system  Pf  weights  apd  measures 
introduced  by  law  of  28th  September,  1836,  but  with  the  common  Gre- 
cian names.  In  the  Ionian  Islands,  however,  the  £)nglisb  weights  aud 
measures  have  been  legalized  since  1829. 

HuNGAEY. — The  use  of  the  new  Austrian  (metric)  system  of  weights 
and  measures  was  made  permissive  from  1st  January,  1873,  apd  obliga- 
tory from  and  after  1st  January,  1876,  an  interval  of  thicee  years.  Arti- 
cle Ylli,  of  the  law  of  1874,  provided  for  the  introductiop  of  the  new 
metric  system  to  be  in  force  Jaiiuary  1, 1876. 

Italy. — Since  the  establishment  of  the  Kingdom  of  Italy  (^7th  Ifarch^ 
1861),  the  weights  and  measures  are  the  Frepch  metric.  This  system 
has  been  compulsory  over  the  Italian  peninsula  and  Sicily  since  1st 
January,  1863.  It  was  introduced  into  Yenetia  (Yenice)  by  the  law  of 
11th  March,  1869.  It  was  introdpced  into  Lombardy  and  Yepioe,  when 
under  the  French  dominion,  in  the  year  1803,  but  came  into  permanent 
ase  only  for  governmental  or  administrative  purposes.  Op  the  island  of 
/Sardinia,  it  has  been  in  legal  use  since  1st  January)  1846 ;  in  Genoa  since 
1st  March,  1847 ;  in  the  rest  of  Piedmont  since  1st  April,  1850 ;  in  the 
continental  pc^rt  of  the/orayi^  Kingdom  qf  Naples  since  1st  January,  1861. 
In  the  earlier  Paj^Oil  States  its  introduction  was  ordered  in  1848  tp  tfike 
effect  from  the  year  1850,  but  prior  to  the  end  of  1870  has  npt  been  much 
emploj^ed* 

In  the  forme?*  I>ncfiy  of  JPornia,  since  1854,  the  Austrian  (or  German) 
cqstoms- weight  (the  pound  of  500  grammes)  has  beep  employed  for  cus- 
tom purposes.  In  Leghorn  the  metric  weight  for  wholesale  purposes  has 
been  still  longer  in  use.  In  the  fprmer  Duchy  of  Modena  the  metric 
system  of  weights  and  measures  was  introduced  first  in  1808,  and  rees- 
tablisbed  in  1849. 

Nbthbblands. — The  French  metric  system  of  weights  and  measures 
w^as  introduced  by  the  law  of  21st  August,  1816,  and  the  royal  decrees 
of  29th  March  and  30th  November,  1817.  Tbe  length  measpre  to  be  in 
foroe  since  1821 ;  square  and  field  measure  since  1821 ;  fluid  measure 
since  1830;  commercial,  medicinal,  and  apothecaries'  weight  sinee  1821. 

Tbe  metrip  system  established  by  the  law  of  1816  and  decrees  of  1817 
applied  the  old  designations  to  the  metric  units.  Tbe  law  of  7th  April, 
1869,  established  from  the  comiyencement  of  the  year  1870  a  new  series 
of  international  names,  with  the  optional  use  for  the  first  ten  years  of  the 
old  denominatipps. 

NoBWAY. — In  the  Norwegian  Parliament,  on  the  22d  of  April,  1875, 
the  government  move4  for  the  introdpction  of  the  metrio  fi^s^stem  of 
weights  and  measures. 

PpBTuaAL. — The  Frepph  metric  system  oif  weights  ^b4  measpres  com- 
pulsory since  1st  October,  1868.  Metric  measures  of  length  and  SPrfape 
b^ve  been  legally  ip  use  in  Ljabop  sipce  1st  Janus^ry?  I860 ;  ip  the  prpv- 
luces  Hippe  1st  Mi^fcl),  I860;  for  capacity  apd  weight  thropghopt  the 
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whole  land  since  the  end  of  1862.  For  cnstoms,  tonnage-daes,  ware- 
housing, and  the  assessment  of  taxes,  the  French  system  has  been  in 
force  in  Lisbon  and  Oporto  since  September,  1860;  so  also  for  the  meaa- 
urement  of  shipping  by  a  decree  of  25th  August,  1860. 

BoUMANiA.— (Btto&aretft.) — According  to  a  royal  edict  of  27th  l^o- 
rember,  1874,  the  government  is  charged  with  the  duty  of  introdudng 
the  new  or  French  metric  system  of  weights  and  measares,  bat  its  use 
is  not  yet  accomplished.  For  railroad  purposes  they  reckon  according 
to  the  French  kilometre. 

Sweden. — The  French  system  of  weights  and  measures  will  be  oblig- 
atory with  the  year  1883,  permissive  during  the  years  1881  and  18S2; 
and  for  customs  and  postid  purposes,  also  for  railroad  transportation, 
obligatory  from  the  commencement  of  1881. 

The  coin  weight  is  in  conformity  with  the  Scandinavian  coin  conven- 
tion of  18th  December,  1872 — the  French  metric.  The  medicinal  and 
apothecary  weight  is  the  French  metric  gramme  weight,  in  conformity 
with  the  law  of  1864. 

Spain. — (Madrid.) — French  metric  weights  and  measures,  introduced 
by  a  law  or  19th  July,  1849,  to  go  into  operation  in  November,  1852. 
For  a  portion  of  the  provinces  the  new  system  was  in  force  on  the  1st 
January,  1855,  and  in  all  Spain  ^m  1st  January,  1859. 

Switzerland. — By  agreement  or  convention  of  17th  August,  1835, 
known  as  the  ^^Maass  concordats,"  entered  into  between  twelve  Swiss 
cantons,  otiier  cantons  joining  later,  a  modified  form  of  the  metric  sys- 
tem was  established,  to  go  into  operation  generally  with  Ist  January, 
1840,  an  interval  of  four  and  a  half  years,  but  in  Lucerne  in  the  year 
1838,  an  interval  of  two  and  a  half  years. 

The  federal  law  of  23d  December,  1851,  introduced  for  the  whole  of 
Switzerland  the  system  of  the  *<Maass  concordats"  of  17th  August, 
1835,  to  be  in  force  in  all  the  cantons  at  the  latest  by  December  31, 185S, 
an  interval  of  five  years.  The  facts  are  that  almost  everywhere  it  has 
been  enforced  since  1st  January,  1853,  an  interval  of  one  year;  in 
Neufchatel,  however,  since  March  1, 1858,  an  interval  of  six  years.  In 
June,  1868,  the  federal  council  by  law  made  the  use  of  the  pure  metric 
system  optional  side  by  side  with  the  present  system  of  the  '^Maass 
concordats." 

ASIA. 

British  East  India. — (Calcutta.) — In  the  year  1859  the  British  East 
India  Government  recommended  the  introduction  of  the  French  metric 
system  of  weights  and  measures,  but  as  yet  without  result. 

An  act  to  provide  for  the  ultimate  adoption  of  a  uniform  system  of 
weights  and  measures  of  capacity  throughout  British  India  was  passed 
by  the  governor-general  of  India  in  council  in  1871.    The  act  orders: 

Art.  2. — The  primary  standard  of  weight  shall  be  called  a  ser,  "  a  weight  of  metol 
equal  when  weighed  in  a  vacaom  to  the  weight  known  in  France  as  the  kilofframme.^ 

Art.  3. — The  units  of  weights  and  measures  of  capacity  shall  be,  for  weights,  the 
said  ser;  for  measures  of  capacity,  a  measure  containing  one  such  ser  of  water  at  its 
maximum  density,  weighed  m  a  Tacunm. 

Art.  4.  *  *  *  Every  weight  or  measure  of  capacity  other  than  said  units 
^^  shall  be  an  Integral  multiple  or  integral  submultiple  of  one  of  the  units  aforesaid." 

Unless  otherwise  ordered  ^'  the  subdivisions  of  all  such-  weights  and 
measures  of  capacity  shall  be  expressed  in  decimal  parts." 

The  use  of  metric  weights  and  measures  is  x)ermissive,  and  the  local 
governments  are  empowered  to  make  it  compulsory  at  discretion. 

Turkey. — [Constantinople.) — ^The  French  metric  system  of  weights  and 
measures  introduced  by  the  organizing  law  of  September,  1869,  to  go 
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into  effect  for  all  parposes  in  the  administration  of  the  empire  from 
March,  1871.  Its  use  optional  to  the  pnblic  from  March,  1871,  to  March, 
1874,  from  which  date  its  use  was  to  be  obligatory. 

The  interval  from  the  date  of  the  organizing  law  to  the  use  of  the 
system  for  purposes  of  the  government  is  one  and  a  half  years,  and  the 
interval  firom  the  date  when  made  permissive  to  that  when  made  gener- 
ally obligatory  is  four  and  a  half  years. 

Japan. — Weights  and  measures  in  general  are  non-metric,  but  for 
coinage,  in  part,  the  metric  unit  of  weight  is  employed.  ^'  The  gold 
yen,  the  unit  of  account,  contains  of  fine  gold  one  grain  and  a  half  and 
weighs  one  grain  and  two-thirds,  being  of  nine-tenths  fineness,"  conse- 
quently the  decagram  of  gold  of  the  ordinary  standard  of  nine-tenths 
fineness  is  equivsdent  in  value  exactly  to  six  yens.  It  is  stated  to  be  the 
intention  of  the  government  to  introduce  into  Japan  at  an  early  period 
a  new  system  of  weights  and  measures  based  on  the  decimal  system  of 
France. 

AFRICA. 

Egypt. — In  July,  1875,  the  introduction  of  the  metric  system  of 
weights  and  measures  was  ordered.  For  coinage,  the  gramme-weight 
has  already  for  some  time  been  in  use.  For  a  measurement  of  shipping, 
the  Turkish,  the  metric  ton  of  1,000  kilogrammes,  is  used. 

FRENCH  COLONIES. 

Algiers. — Since  March  1, 1843,  the  metric  system  of  weights  and 
measures  is  legalized.  The  use  of  the  older  system  is  strongly  forbidden, 
but  it  continues  to  a  great  extent  in  use. 

Reunion,  Isle  of  {formerly  Isle  of  Bourbon^  and  from  1809  to  1814 
Isle  of  Bonaparte)^  Africa. — Weights  and  measures,  the  old  Parisian, 
but  more  and  more  the  new  metric  coming  into  use.  The  metric  weight, 
the  half  kilogramme,  has  for  many  years  been  in  general  use. 

Sengeambla  (Africa), — In  the  French  Senegal  colony,  by  a  decree  of 
15th  June,  1826^  the  use  of  the  old  weights  and  measures  is  forbidden, 
with  the  exception  of  capacity  measures  for  fruit,  and  the  French  metric 
system  introduced. 

To  us,  then,  the  metric  system  is  no  longer  an  experiment.  Already 
its  use  is  obligatory  in  Belgium,  France,  Germany,  Greece,  Netherlands, 
Italy,  Portugal,  Boumania,  Spain,  and  Switzerland ;  in  the  Argentine 
Eepublic,  Brazil,  Peru,  San  Domingo,  United  States  of  Colombia,  and 
Uruguay — countries  aggregating  a  population  of  181,000,000^while  its 
use  is  partial  or  legalized  in  Austria,  Azores,  Madeira  and  Gape  de  Yerde 
Islands,  Central  American  States,  Denmark,  Japan,  Sweden,  Norway, 
Turkey,  Spanish  Possessions,  Great  Britain  and  the  British  Possessions, 
and  our  own  country,  aggregating  a  population  of  375,000,000  more. 

In  view  of  these  facts  the  obligatory  use  of  the  metric  system  in  this 
country  seems  feasible,  and,  in  my  opinion,  it  is  desirable.  Not  only 
Ji¥ill  such  use  bring  about  a  complete  uniformity  of  standards  throughout 
the  country,  but  the  system  will  prove  especially  valuable  for  interna- 
tional purposes. 

From  table  £,  herewith  appended,  it  will  be  seen  that  for  the  year 
ending  June  30, 1877,  the  value  of  our  imports  from  countries  where  the 
metric  system  is  obligatory  amounted  to  $177,807,469 ;  partiallj^  in  use, 
$17,378,735;  legalized,  $265,211,585;  not  legalized  or  in  use,  only 
$23,804,140.  Of  the  amount  received  firom  countries  where  its  use  is 
legalized,  Great  Britain  and  British  Possessions  furnish  $185,667,400. 


14 


ADOPTION   OP  MBTBItJAL   STBtEM. 


Wieh  these  conntrillB  6m  ptib^^t  i^^/k^  is  pUHlf  in  UainioiiT,  btit  tin. 
fatinn^tiely  tAie  btilk  erf  otit  ttade  nl^ith  ih^tu,  lis  Mfbi^  stated,  is  iiiMe 
ap  of  articles  measared  by  tbe  bdl»hel  dnd  ^llofi,  netthef  df  #hf<^  stttnd- 
atds  cOitespond  to  MS  bti AM  dr  gallon  6f  this  cottrti^.  It  fllidaM  be 
borne  in  ffirind  that  the  only  lo^bzed  cfydteii  df  w^fgfhts  aiid  itieimm 
in  this  Obtilitiy  to  day  is  the  ttf^tic  syMMi,  atld  thttt  this  syl^tedi  is  ^ 
only  one  we  possess  in  harmony  #ith  that  of  ilhy  othcnr  cobbti^^ 

Of  the  time  necessary  for  tb«  gtyvettithmt  and  the  peofile  m  ptep^ 
iot  its  obligatory  tise  thefe  mtiy  be  sdhie  diveMty  6f  opiniofi^  Odt^d^- 
ing  the  eipeHenoes  of  bther  nationl^  atid  the  aditiitted  aprtne^s  of  odr 
people  tot  adapting  and  atilia^ihg  itilprored  mcfthclds  of  btiaineas,  I  aiii 
elearly  of  opinidh  that  a  notice  of  tw o  years  #ill  be  Soffitsic^nt  to  enable 
the  government  to  prepare  for  the  adoption  Of  the  i^steln  in  tfll  adittin- 
istrative  transactions,  ahd  that  a  notioe  of  t^h  or  fifteen  years  win  he 
stifflciertit  to  ehlible  th6  country  to  prepare  ^t  its  obllgatofy  nse  in 
transactions  between  individaals.  Possibly,  for  a  while  thereafter,  a 
compromise  with  vulgar  fractions  a^d  existing  terms  may  be  necessary, 
but  meanwhile  the  new  system  will  be  tanght  in  our  schools,  explaioed 
in  the  public  ptess,  and  exeihplifled  by  our  experience,  and  in  a  Com- 
paratively brief  time  tbe  nsC  and  terms  df  the  old  sytitem  trill  disappear 
as  have  those  at  Bdglish  ihohey  before  the  advance  of  our  deciiflil 
coinage. 

Very  respectfully, 

J.  K.  UPTON, 

ChirfCnerk 

Hon.  John  Shebman, 

Secretary  of  the  Treasury. 
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B. — Table  •/  the  ttsutijl  i^meurm  t/weigkt,  €xhiHHn§  ik$  nmmber  af  grains  in  ^ch  tttHSmtna- 

Uon  and  their  equivalents  in  terms  of  the  metric  ^stem. 

One  gtam  =  15.4a234874*gTaiD8 ;  one  grain  =  0.06479895036  grams ;  dn^  graiii,  a^i^x- 

imatelj  0.0648  grammes. 
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E. 

tatement  shotoin^  the  population^  imports  into  and  exports  Jrom  the  United  Slates^  of  the 
variam  countries  of  the  worlds  arranged  in  groups  aooording  to  the  adoption  and  legalizor 
tion  of  the  metric  egstem. 


CoaottiM. 


ODLIGATORT. 


ripeBline  Kepablio 

elgiam 

Mitil 

biU , 

nuic«  and  Freoch  posaeMions 
•rmany 


»Iy 

!exioo 

•ttMtlMldB 

BFU 

ortiigAl 

oamaoiA 

in  Domiogo 

;>Aio 

(v^itcerlMid 

ofted  Stotefl  of  Colomblft 
nigiuy 


Total 


PABTIALLT  IX  USB. 


lutrift 

zoreii.  Madeira,  and  Cape  de  Verde  Islands 

antral  American  States 

enmark 

kpan. 


reden  and  Norway, 
arkey  in  Barope  . .. 


Total 


LKGALIZRO. 


rvat  Britain  and  British  possessions 

^uiali  possessions  (Cuba,  Porto  Rieo,  &o.).. 


Total 

NOT  LS6AL1ZRD  OR  IN  USR. 


anUh  West  Indies 

atcn  East  Indies 

otoh  West  Indies  and  0utQk  Quiana. 

maa .., 

reraHuid 

•Waiian  Islands 

•yti 

Ibesia* 

iissia 

arkey  in  Asia  and  Africa 


Total 


§ 


a 


1, 819.  490 
5, 336, 634 

10. 106, 291 
9.066.494 

42, 100, 991 

49,793,949 
1,  457,  894 

97,  482, 174 
9,976,079 
3,809.597 
2,790.735 
4, 998. 881 
5, 073,  UOU 
250,000 

16.551,647 

9,669.147 

9, 910, 399 

350,000 


1 

3 


r| 
a 


#3,449.550 

5,  079,  M9 

43,498,041 

696,716 

52,  m%  387 

33,035,485 

593,198 

7,105,366 

IS,  441, 963 

9.  547, 119 

1,  545,  461 

fiCM,8ii6 


180, 099, 415 


37. 700. 000 

378,681 

9,  577, 454 

1,903,000 

33.110,895 
6, 186, 173 
8.  500,  0(>0 


90. 356, 133 


937,399,000 
8,361.000 


945, 773, 000 


37.600 

I  94.481.000 

433,500,000 

9,800 

56,697 

572,000 

18,000 

84. 709. 960 

33. 336. 000 


576,714,977 


560,709 
3,980,836 


5,454,903 
9, 197, 711 


177, 607, 469 


414,020 

99,351 

9,683,602 

9,053 

13, 689, 433 

943,569 

46,714 


17, 378. 735 


165, 667. 400 
79. 544, 115 


905,911,585 


284, 480 
4, 511, 444 

735.595 
11.  Wl,  447 

137,465 

9,631,763 

3, 303, 709 

67,470 

618.534 

389,303 


93, 804, 140 


•1. 199. 168 

18, 906. 025 

7, 499. 118 

9, 175. 467 

48. 5S6, 163 

58, 199, 511 

190,170 

8,  484,  496 

4.509,041 

10,411,757 

1,939,006 

9, 361, 734 


669,961 
10, 461, 750 


4.029,939 
1, 077, 434 


•97.614 

696,034 

63.695 

59,064 

1,591,789 

655,303 

6,456 

10,179 

1.389.699 

156, 578 

61,546 

19,QSK) 


49,990 
11,796 


99.167 
99,953 


179, 146, 333 


2, 666, 246 
413.637 
1.304,346 
3,329.725 
9,539,641 
3, 041, 695 
6.344,529 


21. 639. 744 


437.609.600 
15,953,358 


458,055,058 


743,164 
9,667.80^ 

967,399 
3, 178, 594 


1.996,949 
3,851,336 

199,619 
4, 423, 661 

993,979 


18, 963, 710 


4.919.754 


9,300 

1,636 

59,336 


365,943 
15, 144 


456,663 


U  163. 993 
4.038.651. 


18, 197. 574 


8,599 


18,306 
9,173,990 


163,590 

64,664 

J.  861 

769 


9,431,004 


*  Pqpnlation  of  Liberia :  Kegroes,  civUiaed,  18,000  i  negro3s,  indigenous,  700,000. 

Population  of  United  SUtes  in  1670,  36.558,371. 
System  lately  legalized,  see  above. 

H.  Ex.  71 2 
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Reply  of  C,  P,  Patterson^  superintendent  of  United  States  Coa^f  Smrvq. 

United  States  Coast-Subvey  Office, 

WMhingtanj  March  23, 1878. 

SiH :  I  have  the  hoDor  to  acknowledge  the  receipt  of  yoor  commani 
cation  of  the  10th  of  November,  1877^ith  which  was  transmitted  a 
copy  of  the  resolution  adopted  by  the  Hoase  of  Representatives  in  if 
lation  to  a  proposed  change  from  the  standard  onits  of  weight  and 
measure,  now  in  common  use  in  the  United  States,  to  those  of  tk 
metric  system,  and  requesting  an  expression  of  views  from  this  office. 

Frequent  consultation  with  Prof.  J.  E.  Hilgard,  the  assistant » 
charge  of  the  Coast-Survey  Office  and  inspector  of  standard  weights  and 
measures,  has  shown  that  our  views  generally  coincided  in  relation  to 
the  metric  system  itself,  and  also  in  regard  to  the  general  policy  to  be 
followed  in  the  endeavor  to  substitute  throughout  the  country  a  systea 
of  weights  and  measures  entirely  foreign  to  that  in  common  use  witho& 
and  which  has  grown  through  many  generations  to  be  part  of  oar  io^ 
herited  thought  Professor  Hilgard  having,  moreover,  had  spedil 
charge  and  direction  for  many  years  of  the  details  pertaining  to  oar 
standard  weights  and  measures,  I  placed  the  matter  of  inquiry,  whid 
was  the  subject  of  the  House  resolution,  in  his  hands  for  discussion 
The  result  is  the  very  able  report,  which  1  have  the  honor  to  inclose 
herewith,  and  which  1  fully  indorse,  except  in  regard  to  the  time 
requisite  for  effecting  thechange  and  making  it  obligatory  in  law. 

As  Professor  Hilgard  well  says,  '*  Our  habit  is  to  have  our  laws  follov 
our  customs,  and  not  our  customs  our  laws,"  the  first  being  from  the 
people  and  the  last  from  the  arbitrary  action  of  irresponsible  authoritr. 

To  effect  the  change  referred  to  without  shock  to  the  people  and  great 
loss  to  very  large  investments,  it  woald  be  necessary,  in  my  opinion,  for 
the  law  to  require  that  all  governmental  and  State  business  and  retoros 
should  be  expressed  in  the  terms  of  both  systems — the  system  now  ie 
use  and  that  proposed  to  be  introduced,  side  by  side  ;  that  the  metrie 
system  should  be  taught  in  all  institutions  of  learning,  both  public  and 
private;  and  that  there  should  be  constant  agitation  and  energetic 
pressure  of  the  new  system  upon  pnblic  attention  by  all  persons  earn 
estly  interested  in  the  change  for  a  period  of  not  less  than  thirty-five 
years- 
It  is  certain  that  very  few  adults  now  living  would  ever  beoooM 
familiar  with  the  units  of  the  metric  system,  but  would  retain  the  babit 
of  reverting  to  the  foot^  the  pounds  and  our  other  nnits,  mentalljat 
least,  even  after  the  law  had  disfranchised  the  old  units. 

The  problem  of  a  change  of  the  kind  proposed  in  a  great  commerdal 
agricultural,  and  manufacturing  country  like  our  own,  is  vastly  more 
difUcult  than  it  would  be  in  nations  the  larger  portion  of  the  inhabitants 
of  which  deal  only  in  a  limited  manner  with  small  quantities.  This  sub- 
ject has  been  a  matter  of  much  thought  to  myself  for  several  years,  and 
the  more  I  have  heard  it  discussed  the  more  convinced  I  have  becooe 
that  a  matter  so  grafted  into  the  daily  habit  and  thought  of  the  wbde 
people  can  only  be  changed  by,  as  it  were,  the  slowest  absorption,  and 
that  not  less  than  thirty-five  years  will  be  required  to  effect  even  a  sea 
blance  of  a  change,  after  the  date  of  the  law  fixing  a  time  when  the  nef 
system  shall  be  compulsory. 

Some  enthusiasts  earnestly  believe,  taking  counsel  of  their  own  eaiD- 
estness  and  hopefulness,  that  a  complete  change  oonld  be  effecteil 
throughout  the  country  in,  say,  from  five  to  ten  years,  bnt  we  have  ooly 
to  remvmbet  lV\^  V^w^tli  of  time  it  has  required  for  the  decimal  coinage. 
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the  most  facile  6f  all  standards  to  change,  to  obtain  universal  accept- 
ance and  usage  in  all  parts  of  the  United  States.  In  some  places,  to 
this  day,  after  a  hundred  years  of  trial,  we  occasionally  hear  that  eight 
shillings,  or  six  shillings,  or  four  and  sixpence  ^'make  a  dollar'';  and 
only  a  few  years  since  we  heard  of  ^^  picayunes"  and  ^'  bits,"  which  re- 
spectively were  worth  6^  cents  and  12^  cents,  suggesting  the  natural- 
ness to  the  uninstructed  mind  (a  majority  in  all  countries)  of  the  binary 
system  in  lieu  of  the  decimals,  as  the  system  of  halving  is  almost  uni- 
Tersal.  The  decimal  is,  for  all  scientific  computations,  indispensable, 
but  it  is  still  an  open  question,  which  is  the  best  for  ordinary  use  in  life, 
the  decimal  or  the  binary — this  natural  or  that  artificial  system. 

I  am  well  aware  that  the  rising  generation  in  this  rapid  nation  of  ours, 
who  look  forward,  think  a  view  of  thirty  or  forty  years  interminable ; 
but  we,  who  look  back,  know  how  sadly  short  it  is.  The  only  hope  of  a 
thorough  change  from  our  system  to  the  metric  system  is  in  the  educa- 
tion of,  not  only  the  present  rising  generation,  but  of  that  which  is  to 
come  after  a  law  shall  be  adopted  fixing  the  date  when  the  new  system 
should  be  compulsory. 

I  earnestly  recommend  that  in  a  matter  so  nearly  touching  all  rela- 
tions of  life  in  this  busy  nation,  no  law  be  passed  upon  this  subject 
without  the  most  mature  deliberation,  and  that  when  passed,  it  should 
not  have  compulsory  effect  until  at  least  thirty-five  years  after  the  date 
of  its  passage. 

Very  respectfully,  vours, 

C.  r.  PATTERSON, 
Superintendent  Coast  Survey. 

Hon.  John  Sherman, 

Secretary  of  the  Treasury,  Washington^  D,  C. 


Bureau  op  Weights  and  Measures, 
United  States  Coast-Survey  Office, 

Washington,  March  21, 1878. 

Sir:  The  answer  to  the  resolution  of  the  House  of  Representatives, 
relative  to  the  obligatory  .use  of  metric  measures,  referred  by  you  to 
this  of&ce  for  report,  may  be  conveniently  arranged  under  the  following 
heads : 

I.  As  to  the  operations  of  the  Coast  Survey. 
II.  As  to  those  of  other  bureaus  of  the  Treasury  Department. 

III.  As  to  the  people  at  large. 

These  will  be  considered  consecutively,  and  as  the  last  question  of 
the  resolution  opens  the  whole  subject  it  will  not  be  improper  to  con- 
sider its  bearing  upon  some  other  branches  of  the  public  service. 

I.  In  the  operations  of  the  Coast  Survey  the  meter  is  used,  and  has 
been  employed  from  the  first  as  the  unit  of  measure.  The  depths  of 
water  or  soundings  are,  nevertheless,  expressed  in  feet  and  fathoms,  in 
conformity  with  the  immemorial  custom  of  American  and  British  mar- 
iners. To  have  given  the  depths  of  channels  in  the  unfamiliar  unit  of 
meters,  would  have  obviously  destroyed  the  usefulness  of  the  charts  and 
added  another  element  of  danger.  The  object  of  the  charts  being  that 
of  giving  important  information  in  the  most  available  form,  not  that  of 
diffusing  a  knowledge  of  the  metric  system,  the  use  of  feet  and  fathoms 
was  imperative  for  the  depth  of  water,  and  as  a  matter  of  consistency 
the  elevations  of  the  land  are  likewise  expressed  in  feet. 

On  the  Coast-Survey  maps,  in  addition  to  the  natural  or  metric 
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scale,  expressed  in  a  deeiaial  ratio  to  the  natofal  dimeisions,  saeh  m 
Toinir*  ToioT*  ^^f  ^^  given  seales  of  land  loiles  and  sea  miles,  the  latter 
bem^  «H  aiigalar  .rather  than  a  Unear  measure,  vis,  V  of  arc 

Id  the  printed  taUee  of  positions  deterauned  by  the  Ooast  9arvej,  tbe 
distances  are  given  in  raetoFS,  yarde,  and  miles. 

After  these  oKplanatioas,  it  will  be  appaneat  that  the  metric  ajateau 
now  used  in  the  Coast  Sarv^'  to  tbe  full  extent  that  is  eonaiateat  w'Uk 
the  Baefulness  of  the  farm  in  which  tlie  results  are  given  to  the  people. 

The  exclusive  use  of  metric  units  would  deprive  the  charta  ai  mofih  ef 
tlieir  uaefulneas,  at  least  antil  the  metric  systeiB  had  beoone  perfeedjr 
familiar  to  our  mariners,  and  they  had  accustomed  themselves  to  think 
of  the  dra tight  of  vessels  and  to  regalate  8oandiBg4iaes  in  matecs  and 
tenths. 

If  American  charts  of  Ameriean  coasts  were  now  issued  mth  depCk« 
in  meters,  tlie  resuH  would  be  that  every  one  would  use  the  British  re- 
production of  the  same,  in  which  the  customary  units  are  ased. 

The  only  mode  of  furthering  the  gradual  adoption  of  the  metric  units 
in  navigation  would  seem  to  lie  by  the  publication  of  tJie  charts  in  two 
forms,  one  giving  fathoms  and  feet,  the  other  meters  and  ten tha,  in  order 
that  the  mariner  or  pilot  may  choose  those  which  he  prefers. 

11.  Other  bureaus  of  the  Treasury  Department  in  whose  operatioes 
measures  of  weight,  length,  or  capacity  are  seriously  iavolved,  are 
tbose  having  charge  of  coinagcy  customsy  and  of  internal  reeenme. 
^  The  officers  having  charge  of  those  important  interests  have,  do 
doubt,  I'leeu  asked  to  express  their  opinions;  but  the  form  of  reference 
of  the  House  resolution  to  this  office  8eems  to  call  for  au  independent 
review  of  the  question. 

In  the  matter  of  coinage  there  appears  to  be  no  serious  objection  to 
making  the  exclusive  use  of  metric  weights  obligator3\  lu  tbe  inside 
operations  of  the' mints,  they  have  long  been  employed  in  assaying,  in 
the  transfer  of  bullion  and  coin  troy  ounces,  wit^  decimal  subdivisions, 
are  in  customary'  use.  It  cannot  be  said  that  metric  units  would  be 
more  convenient,  since  the  advantages  of  a  decimal  system  are  ali^eady 
obtained ;  but  they  would  be  equally  so,  the  persons  engaged  in  tbe 
work  being  of  great  intelligence  and  readily  able  to  make  Uieir  atete- 
meuts  in  either  form.  Depositors  of  bullion  for  coinage  or  dealers  witb 
tbe  mints,  being  beneficiaries,  coukl  l>e  reasonably  required  to  oeuform 
to  any  system  tbe  government  saw  fit  to  adopt. 

In  tbe  matter  of  customs  or  duties  on  imports^  the  question  UFSumes 
a  [»eculiar  form.  Importations  from  nations  uaiug  metric  units  are  now 
stated  in  metrical  invoices,  while  those  from  non-metric  natious,  of  which 
tbe  invoices  from  Great  Britain  form^the  larger  part,  are  mainly  stated 
in  the  customary  units  of  this  country,  and  in  conformity  with  the 
terms  of  the  tariff. 

As  the  metric  units  are  legal  in  this  country,  it  would  appear  to  re- 
quire only  an  executive  order  that  the  duties  be  levied  upon  the  matrie 
invoices,  according  to  the  lawful  equivalents,  without  first  convertiDg 
meters  into  yards,  kilograms  into  pounds,  liters  into  gallons.  Oa  the 
other  hand,  to  require  invoices  in  the  customary  units  to  be  traasformed 
into  metric  units,  as  would  be  implied  by  tbe  ''obligatory''  use  of  tbe 
latter,  appears  to  serve  no  useful  purpose  except  that  of  propagatkiir 
the  metric  sjstera  to  the  great  inconvenience  of  everybody  concerned. 
The  permissive  use  of  two  different  sets  of  units  in  assessing  tiie  duties 
may  appear  to  some  minds  objectionable  as  a  want  of  ''  system,"  hot 
there  is  an  inherent  diversity  in  the  case  which  has  to  be  met  at  one 
point  or  the  other,  and  wliich  may  be  illustrated  by  saying  that  it  is 
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doubtless  convenient  that  some  custom-hoase  officers  shoald  know  the 
German  and  French  languages  as  well  as  the  English.  Until  all  nations 
use  the  same  language  and  the  same  money,  but  little  is  gained  in  the 
way  of  unification  of  values  by  making  the  units  of  weight  and  dimen- 
sion alike. 

In  view  of  the  want  of  simple  relations  between  the  customary  and 
the  metric  units,  the  department  may  find  it  convenient  to  procure  some 
legislative  authority  for  throwing  off  certain  fractions  in  the  table  which 
would  express  the  duties  on  metric  invoices,  on  the  basis  of  the  legalized 
equivalent.  If  such  concession  to  simplicity  were  made  in  favor  of  the 
metric  units,  their  employment  would  doubtless  be  stimulated  by  such 
advantage. 

Becurriug  to  the  question  of  the  House,  what  inconvenience  to  the 
public  service  would  arise  from  the  obligatory  use  of  the  metric  system 
in  the  customs  department,  the  answer  is  that  great  inconvenience  would 
arise  from  the  want  of  faipiliarity  with  that  system  of  the  officers  assess- 
ing the  duties.  It  must  be  borne  in  mind  that  the  efficiency  of  such  an 
officer  depends  in  the  greatest  degree  upon  his  familiarity  with  the 
values  of  goods  submitted  to  his  inspection,  and  that  he  cannot  sep- 
arate in  his  mind  the  expression  of  measure  from  that  of  value.  The 
expression  which  gives  him  a  check  on  fraudulent  invoices  is  fixed  in 
bis  mind  in  such  tbrm  as — this  quality  of  silk  is  worth  so  much  per 
yard;  this  tea  is  worth  so  much  per  pound,  &c.  The  transformation 
into  other  terms  of  measure  will  break  away  entirely  from  his  habits  of 
thought,  and  his  experience  is  practically  lost. 

It  is  not  disputed  that  other  and  younger  men  would  gain  experience 
on  the  new  basis,  and  the  question  as  to  the  term  within  which  the  use 
of  a  new  system  might  be  made  obligatory  and  exclusive  may,  from  this 
point  of  view,  be  answered  that  not  less  than  twelve  years  should  elapse. 
We  should  always  bear  in  mind,  however,  that  if  any  term  be  fixed  it 
will  be  necessary  to  hold  out  such  contingent  inducements  as  to  lead  the 
])eop1e  to  adopt  that  system  in  their  private  transactions;  otherwise  we 
should  find  ourselves,  at  the  end  of  any  stated  term,  confronted  by  the 
same  state  of  facts  as  at  present,  namely,  that  the  usage  of  the  people 
does  not  conform  to  that  proposes!  by  the  government 

Moreover,  we  should  bear  in  mind  that  in  this  matter  of  duties  on 
importations,  as  in  that  of  taxes  on  domestic  manufactures,  the  govern- 
ment is  the  beneficiary,  unlike  the  case  of  coinage  before  treated  of,  and 
that  in  the  latter  cases  the  government  practically  assumes  to  be  a  part- 
ner in  the  transaction,  and  should  not  impose  conditions  onerous  to  its 
active  partner,  the  importer,  or  home  manufacturer. 

In  the  Intemal'Revenue  Department  the  principal  subjects  of  taxation 
are  tobacco  and  alcoholic  spirits.  The  value  of  the  former  product  de- 
pends so  much  upon  qualities  which  are  not  reducible  to  weight  or  meas- 
ure that  it  need  not  be  specially  considered  here,  since  general  consid- 
erations applied  to  spirits  will  equally  apply  to  tobacco. 

A  very  large  proportion  of  the  internal  revenue  is  derived  from  the 
imposts  upon  alcoholic  spirits.  The  questions  submitted  bear  most 
forcibly  upon  this  branch  of  the  public  service,  as  it  is  a  case  where  the 
practice  of  estimating  the  values  is  of  no  consequence  to  other  nations, 
it  being  wholly  a  matter  between  the  government  and  the  people  en- 
gaged in  the  bnsiness  of  converting  grain  into  alcohol. 

The  government  is  largely  the  beneficiary  in  the  transaction.  It  is  not 
only  due  to  the  people  that  they  should  not  be  needlessly  compelled  to  use 
an  unfamiliar  way  of  accounting  with  the  government,  but  it  is  greatly 
to  the  interest  of  the  latter  that  in  a  matter  of  so  vast  importance  to  its 
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revenue  the  experieDce,of  its  officers  should  not  be  lost.  An  experieuoed 
ganger,  to  give  an  illustration,  has  a  oheck  on  his  measares  and  calco- 
lations  by  familiarity  with  sizes  of  casks,  the  contents,  in  gallons^  of 
which  he  can  estimate  very  nearly;  but  if  required  to  express  them  in 
liters  J  this  experience  would  wholly  fail :  and  it  is  safe  to  say  that  sach 
familiarity  with  the  metric  measures  would  never  be  acquired  by  the  same 
persons. 

The  objection,  then,  to  making  the  use  of  the  metric  measures  obhga- 
tory  in  this  part  of  the  public  service  is  that  the  liability  to  error  woald 
be  greatly  increased,  and  that  the  manufacturer  and  dealer  wonld  lose 
the  advantage  they  now  have,  and  which  is  fairly  due  them,  of  haviof 
the  taxed  value  of  the  product  expressed  ip  quantities  that  are  custom- 
arily used  in  their  trade. 

On  the  other  hand,  the  advantages  to  be  derived  from  the  nse  of  metric 
measures  are,  in  this  instance,  hardly  assignable. 

The  statistics  of  this  and  other  branches  of  the  public  service  would 
doubtless  be  more  universally  available  if  they  were  expressed  in  hotb 
the  customary  and  the  metric  units.  This  can  be  readily  effected  by 
converting  aggregates,  without  imposing  the  use  of  metric  measures  iu 
every  single  transaction. 

The  general  answer  to  the  question  of  how  long  a  preliminary  notice 
should  be  given  before  the  obligatory*  use  can  be  introduced  without  detri- 
ment to  the  public  service,  necessarily  depends  largely  upon  theestimateof 
the  time  that  must  elapse  before  the  people  become  practically  acquainted 
with  the  new  system.  So  far  as  the  matter  of  the'  collection  of  taxe« 
upon  spirits  is  concerned,  it  is  the  opinion  of  this  office  that  it  should 
not  be  inforced  before  1890,  in  order  to  give  time  for  the  instruction  now 
given  in  public  schools  to  reach  a  large  number  of  officers  and  persons 
engaged  in  the  business. 

III.  In  attempting  to  form  an  opinion  upon  the  question,  ^^  What  ob- 
jections there  are,  if  any,  to  make  the  metrical  system  obligatory  io  all 
transactions  between  individuals,  and  what  is  the  earliest  date  that  can 
be  set  for  its  obligatory  use  throughout  the  United  States?^  the  follow- 
ing considerations  present  themselves : 

1.  That  the  adoption  of  the  metric  system  by  the  people  of  the  United 
States  wonld  be  an  advantage  is  taken  for  granted  by  the  House  reso 
lutiou.  Admitting  this  assumption,  it  is  useful  to  state  here  the  grounds 
upon  which  it  rests.  These  are  twofold,  namely,  inherent  convenience 
and  probable  universality.  The  first  point  is  sustained  by  its  conform- 
ity to  the  universal  system  of  decimal  arithmetic,  and  the  direct  rela- 
tions between  measures  of  length,  volume,  and  weight.  The  second  is 
asserted  on  the  basis  that  the  metric  system  has  been  adopted  by  na- 
tions whose  population  far  outnumbers  that  of  those  nations  with  whom 
the  Anglo-Saxon  units  are  customary. 

A  careful  review  of  the  logical  and  historical  facts  in  the  premises 
leads  this  office  to  the  opinion  that  if  any  universal  system  of  weights 
and  measures  is  to  obtain,  the  metric  system  is  the  one  that  bas  at  pr^- 
ent  the  greatest  probability  of  supplanting  all  others.  Before  its 
adoption  by  the  German  and  Austrian  empires,  within  the  last  six  years, 
this  probability  was  by  no  means  very  decided ;  for  many  of  the  mil- 
lions of  people  counted  as  having  the  metric  system  in  nse,  were  in  fact 
not  using  any  measures  at  all,  being  herders  and  peasants,  while  among 
the  non-metric  nations  manufactures  and  commerce  were  flonrishing. 
The  United  States,  Great  Britain,  and  Russia  having  identically  the 
same  units  of  length  and  weight,  while  those  of  Germany  and  Austria 
were  near\y  lV\ft  ^^nve  «iud  called  by  the  same  names,  it  appeared  not  at 
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all  improbable  that  in  nnifying  their  local  diversities  the  latter  states 
would  also  adopt  the  Anglo-Saxon  units.  Since  they  have,  however, 
adopted  the  metric  units  and  made  their  use  compulsory,  we  may  con- 
aider  the  changes  tamed  in  favor  of  the  latter,  and  may  assume  that 
if  the  Government  of  the  United  States  would  promote  general  uniform- 
ity, it  must  do  so  by  furthering  its  actual  adoption  by  the  people  in  their 
private  transactions. 

The  legalization  of  the  use  of  metric  units,  in  1866,  was  the  first  step 
towards  that  end.  The  next  should  be  the  enactment  of  laws  requiring 
their  use  in  such  government  transactions  as  will  not  sufifer  by  the  sud- 
den change  of  the  habits  of  men.  There,  perhaps,  legislation  must  stop 
for  a  long  while,  until  by  zealous  inculcation,  by  agitation,  by  instruction 
in  all  public  schools,  the  new  system  shall  have  been  voluntarily  adopted 
by  a  great  majority  of  the  people,  when  the  enactment  of  an  obligatory 
law  will  only  be  the  consummation  of  an  existing  state  of  facts. 

It  has  ever  been  the  practice  of  the  Anglo-Saxon  people  to  make  laws 
in  conformity  with  customs,  not  to  create  customs  by  compulsory  laws. 

It  is  indeed  difficult  to  see  how  an  obligatory  statute  could  be  executed 
in  this  country.  We  would  hardly  undertake  to  suppress  the  use  of  the 
inch,  pound,  and  gallon  by  penalties,  as  has  been  done  under  the  parent- 
xblly  despotic  governments  of  Europe,  where,  as  in  Prussia,  fine  and  im- 
)>risonment  followed  the  possession  of  the  old  standards.  It  may  even 
be  considered  doubtful  whether  the  legal  mind  of  the  country  would 
approve  a  statut^  decreeing  that  only  contracts  made  in  terms  of  the 
new  standards  could  be  enforced  by  the  courts,  since  it  would  violate 
the  principle  that  any  agreement  made  in  good  faith  can  be  maintained 
at  law,  a  principle  far  more  important  than  conformity  in  weights  and 
measures  with  other  nations.  In  attempting  answer  to  the  last  question 
propounded  by  the  House  resolution,  we  therefore  consider  it  to  imply: 
How  long  is  it  likely  to  be  before  the  metric  system  will  come  into  so 
general  use  among  our  people  that  no  hardship  will  be  felt  from  making 
it  obligatory  ? 

If  left  to  itself  its  growth  yrould  be  very  slow,  and  the  period  neces- 
sary might  be  reasonably  estimated  at  not  less  than  fifty  years.  The 
fixing  of  a  time  in  advance,  say  the  year  1900,  would  materially  aid  its 
growth,  and  an  active  propaganda  by  the  friends  of  the  measure,  like 
that  initiated  by  the  American  Metric  Bureau  of  Boston,  would  greatly 
accelerate  its  general  adoption.  In  view  of  the  very  marked  effect  of 
the  endeavors  of  that  organization,  this  office  would  give  its  opinion 
that  the  year  1900  might  now  be  fixed  as  the  time  when  the  use  of  the 
metric  system  should  become  obligatory  throughout  the  United  States. 
Should  our  anticipations  be  deceived  such  a  statute  would  doubtless  be 
repealed  before  the  time  had  arrived. 

The  difficulties  attending  the  adoption  of  a  new  system  of  weights  and 
measures  are  far  greater  than  is  generally  thought.  The  matter  pre- 
sents itself  on  the  surface  as  a  question  of  preference,  involving  little 
more  than  the  mental  acquisition  of  certain  terms  and  their  relative 
values,  and  the  surrender  of  certain  acquired  habits.  A  century  ago  this 
would  have  been  a  fair  statement  of  the  case.  At  the  present  time  very 
large  pecuniary  interests  are  involved  in  any  change,  and  oppose  it.  The 
work  of  the  world  was  then  done  by  hand  with  simple  tools,  and  the 
only  change  involved  was  the  use  of  a  metric  rule  in  place  of  a  foot  rule. 
Now  that  work  is  mainly  done  by  machinery,  the  value  of  which  depends 
in  a  great  degree  on  the  units  of  measure  to  which  it  is  constructed,  and 
a  great  part  of  it  becomes  absolute  when  those  units  are  changed.  The 
great  machine-shops  devoted  to  building  machine-tools  for  the  construe- 
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tion  of  machinery  used  in  the  rarioas  indastries,  alone  represent  vahMi 
of  many  millions  of  dollars,  and  maeh  of  their  present  '*  plant  ^  woold 
have  to  be  thrown  away  and  replaced  by  new,  in  order  to  adapt  their 
products  to  metric  units. 

Assuming  that  there  were  the  heartiest  common  consent  to  ase  metik 
measures  in  all  new  machinery,  how  difficult  and  long  would  be  the  trana- 
tion  T  The  new  thimgs  would  not  fit  in  the  old  places.  A  very  large 
proportion  of  the  work  is  in  supplying  worn  parts  ;  where  then  are  tbe 
dimensions  to  come  in  T  The  immense  plant  of  railway  motive-power  in 
the  United  States  is  all  made  to  inches  and  decimals ;  at  what  time  cu 
a  railway  company  afford  to  change  the  dimensions  of  the  parts  of  a 
locomotive  engine  f  At  no  time,  it  would  answer,  because  the  change 
would  require  to  be  simultaneous  in  the  whole  stock.  It  is  trae  Uiat 
the  old  dimensions  might  be  adhered  to,  but  called  by  metric  names, 
putting  0.0254  meters  or  25.4  milimeters  for  one  inch,  but  this  woald 
only  be  an  evasion,  not  a  solution  of  the  problem. 

The  foregoing  considerations  have  been  forcibly  presented  in  a  com- 
munication from  our  government  to  other  nations,  printed  in  the  report 
on  Foreign  Eelations  for  1870,  pp.  240-247,  in  connection  with  a  proposi- 
tion  for  assimilating  international  coinage.  In  that  paper  an  important 
reference  is  made  to  the  terms  in  which  ^^real  estate"  is  defined  in  (kis 
country.  Not  only  are  lands  purchased  from  the  public  domain  de- 
scribed in  a  simple  decimal  system  of  acres  measured  by  square  chains 
and  decimals,  but  all  the  most  valuable  real  estate,  such  as  lota  and 
streets  in  cities,  has  been  laid  off  in  this  country  in  even  feet,  generally 
even  tens  of  feet,  as  50,  60,  80, 100, 150,  &c.  What  adequate  motive  is 
there  to  change  these  expressions  into  terms  which  are  necessarily  free- 
tlonal,  and  in  which  those  foreign  nations  whose  convenience  it  isj)ro- 
posed  to  meet  have  no  conceivable  interest  ?  What  useful  purpose  \b 
subserved  by  designating  a  building  lot  24  by  120  feet  in  the  form  ot 
7,315  by  36,576  meters  ! 

It  is  the  foregoing  and  similar  considerations  which  lead  the  under- 
signed to  doubt  whether  the  international  units  of  measure  will  erer 
wholly  take  the  place  of  all  others  in  our  domestic  transactions. 

All  of  which  -is  respectfully  submitted. 

J.  B.  HILGARD, 
An^istant  United  States  Coast  Survey^  and 
Inspector  United  States  Standard  WeighU  and  Measures. 

C.  P.  Patterson, 

Superintendent  United  States  Coast  Survey.  , 


Reply  ofK  B.  Elliott^  chief  cleric  Bureau  of  Statisties. 

Tbeasuby  Depaetmbnt,  November  20,  1877. 

SiB :  In  ref:pouse  to  the  departmental  letter  of  the  lOtfa  instant,  desir- 
ing me  to  transmit  to  the  Department,  as  early  aa  possible,  my  views 
upon  the  several  questions  submitted  in  an  accompanying  resolution  (tf 
the  House  of  Representatives,  in  which  resolution  the  heads  of  the 
Executive  Departments  were  requested  to  report  to  the  House  what 
objections  there  are,  if  any,  to  making  the  metrical  system  of  weights 
and  measures  obligatory  in  all  governmental  transactions,  and  how  lon^ 
a  preliminary  notice  should  be  given  before  such  obligatory  use  can  be 
introduced  without  detriment  to  the  public  service,  and   also  what 
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objections  there  are.  if  any,  to  making  tbe  metrical  system  obligatory 
in  all  transactions  between  individuals,  and  what  is  the  earliest  date 
that  can  be  set  for  the  obligatory  ase  of  that  system  throaghont  the 
United  States,  I  have  the  honor  to  state  that  it  seems  to  me  desirable 
that  the  metric  system  of  weights  and  measores  be  mad«  obligatory  in 
certain  governmental  transactions,  chiefly  in  those  of  an  international 
character,  such  as  for  postal  purposes,  for  the  purposes  of  coinage,  and 
for  the  assessment  of  customs-duties. 

The  metric  system  for  such  governmentnl  purposes  may,  I  think,  go 
into  operation  without  detriment  to  the  public  service,  with  the  fisc^ 
year  commencing  July  1, 1879. 

It  would  be  well  that  a  tarifif  schedule  of  the  common  and  metric 
equivalents  be  prepared  prior  to  tbe  full  application  of  the  system  for 
customs  purposes. 

I  do  not  consider  it  advisable  to  make  the  use  of  the  metric  system 
immediately  obligatory  in  transactions  pertaining  to  the  transfer  of 
lands,  to  the  collection  of  internal-revenue  dues,  or  to  the  internal  trans- 
actions of  the  government  generally,  the  changes  involved  thereby  being 
80  numerous  and  seemingly  difficult  as  possibly  to  elicit  strong  protest 
from  many  persons  engaged  in  the  active  pursuits  of  life  with  whom  the 
government  would  have  business  transactions,  and  whose  immediate  in- 
terests might  for  a  time  be  unfavorably  affected.  Nor  do  I  think  it 
advisable  to  make  the  metric  system  obligatory  in  the  near  future  in 
transactions  between  individuals  in  the  business  of  private  life.  Its  use 
is  now,  by  law,  permissive  between  individuals.  It  may,  however,  be 
advisable  to  render  tbe  use  of  the  system  obligatory  upon  tbe  more 
extended  lines  of  rail  and  water  communications  of  the  country  in  their 
operations  in  regard  to  freight. 

It  seems  to  me  advisable  that  the  rendering  the  use  of  the  metric 
system  obligatory  for  local  and  domestic  purposes  be  left,  for  tbe  present 
at  least,  for  the  action  of  State  legislatures. 

I  append  tables  A  and  B,  showing  equivalents  of  the  units  of  the 
metric  and  the  ordinary  systems  applicable  for  customs  purposes. 

I  also  append  to  this  communication  a  copy  of  the  second  and  third 
reports,  and  an  extract  from  the  Mth  report  of  the  British  standards 
commission — tbe  astronomer  royal,  George  B.  Aire,  chairman.  (See 
Appendices  G,  D,  and  E.) 

Tbe  second  of  these  reports  bears  more  particularly  on  the  introduc- 
tion into  tbe  country  of  the  metric  system  of  weights  and  measures, 
and  resulted  in  several  practical  recommendations  ^'  having  for  their 
object  tbe  permis*&ive  use  of  the  metric  system  in  the  United  Kingdom, 
more  especially  for  international  purposes." 

The  third  report  recommends  the  abolition  of  the  troy  weight,  and 
that  the  imperial  (avoirdupois)  and  the  metric  weights  be  alone  author-^ 
ized  to  be  used.  The  permissive  use  of  tbe  metric  system  of  weights 
and  measures  has  been  for  several  years  legalized  in  Great  Britain. 

Tbe  difGiculties,  if  any,  which  may  be  apprehended  in  the  substitution 
of  the  thoroughly  correlated  metric  system  in  the  international  transac- 
tions of  the  government  seem  to  me  more  imaginary  than  real,  while 
the  advantages  to  be  derived  from  tbe  introduction  for  such  international 
purposes  of  a  system  which  has  no  rival  in  respect  to  simplicity  cannot 
be  successfully  questioned. 
Respectfully, 

E.  B.  ELLIOTT. 

Hon.  John  Sherman, 

^Secretary  of  the  Treasury, 
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A. — Table  for  onveriing  oertaiu  r€Ue9  of  duty  expre$9ei  according  to  umiis  of  the  orHum 

9}fHiem  of  weights  and  mea$ure$  wio  their  metric  eqtUvalemie, 


per  Inch 

per  foot 

per  yard 

per  square  inch 

per  sqaare  foot 

per  sqaare  yard 

I>er  cubic  inch 

per  cubic  foot 

per  cubic  yard 

per  fluid-ounce 

per  pint 

per  gallon 

l>er  proof-gallon 

per  quart  (dry  measure) 

per  bushel  (dry  measure) 

per  bushel  (32  lbs.  avoirdupois) 

I>er  bushel  (56  lbs.  avoirdupois) . 

per  bushel  (dO  lbs.  avoirdupois) 

per  grain 

per  ounce  troy  (480  grains).! 

per  ounce  avoirdupois  (437.5  grains) 

per  pound  troy  (5,760  grains) 

per  pound  avoirdupois  (7,000  grains) 

I>er  hundred-height  (112  lbs.  avoirdupois) 

I>er  cental  (100  lbs.  avoirdupois) 

per  ton  of  2,000  lbs.  avoirdupois 

per  ton  of  2,240  lbs.  avoirdupois 

per  ton  of  28  bushels  of  80  lbs.  avoirdupois 


$3.93 
3.28 
1.09 
0.15 
0.10 
1.19 

:    0.06 

0.03 

:     1.30 

3.38 

2.11 

:   0.26 

:   0.26 

:   0.90 

:    2.41 

;  6.89 

:   3.93 

:   2.75 

15.43 

0.32 

0.35 

2.67 

2.20 

:    1.96 

2.20 

1.10 

0.98 

0.98 


70 

09 

36 

50 

764 

60 

1025 

531 

898 

134 

336 

417 

417 

8 

875 

0 

7 

6 

2 

12 

27 

92 

46 

84 

46 

23 

42 

42 


per  decimeter, 
per  meter, 
per  meter. 

l>er  sqaare  centimeter, 
per  sqaare  decimeter, 
per  sqaare  meter, 
per  cubie  centimeter, 
per  cabic  decimeter, 
per  cubic  meter, 
per  deciliter, 
per  liter, 
per  liter, 
per  proof-liter, 
per  liter, 
per  hectoliter, 
per  quintal  (100  kilos.) 
per  quintal, 
per  quintaL 
l>er  gram, 
per  decagram, 
per  decagram, 
per  kilogram, 
per  kilogram, 
per  quintal, 
per  quintal, 
per  millier  or  metric  to 
per  millier  or  metric  to 
per  millier  or  metric  tfl 
or  1,000  kilograms. 


KPAMPLES,  ILLUSTRATIVE. 


Customs  duties. 


Alcohol :  |2  per  gallon  (or  53  cents  per  liter). 

Ale,  beer,  and  porter,  in  bottles:  35  cents  per  gallon  (or  9,'^  cent8  per  liter). 

Acetate  of  ammonia :  25  cents  per  pound  (or  55  cents  per  kilogram). 

Candles,  tallow :  2^  cents  per  pound  (or  5^  cents  per  kilogram ). 

Carpets,  Brussels :  44  cents  per  square  yard  (or  521^^  cents  per  sqaare  meter),  a 

35  per  centum  ad  valorem. 
Hats,  of  wool,  not  exceeding  40  cents  per  pound  (or  88  cents  per  kilogram) : 
cents  per  pound  (or  44  cents  per  kilogram),  and  35  per  centum  ad  valorem. 
above  40  cents  per  pound  (or  88  cents  per  kilogram),  and  not  exceeding  60  cei 
per  pound  (or  $1.32  per  kilogram):  30  cents  per  pound  (or  60  cents  per  ki 
gram),  and  35  per  centum  ad  valorem. 
Pig  iron :  ^7  per  ton  (or  $6.88  per  metric  ton  or  quintal).  • 
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B. — Table  of  existing  rates  of  duty  on  glass,  expressed  in  metric  units. 


Oreatest  dimeDBions  in  sqiiMre  decim* 
et«r«. 


5 

a 
•>« 

«•* 

o 

t 

m 
c 


a 


Desoriptiona  of  gl«M  and  rates  of  duty. 


3.540  (to  inches)  by  3.810  (15  inchea) 

4.064  (16  inchea)  by  6.096  (24  ioobea) 

6.096  (M  inches)  by  7.690  (30  inches) 

All  over 

6.096  m  inchea)  by  15.940  (60  Inohes)... 
All  over ^ 


9.678 

24.774 

46.452 

All  oyer. 

92.903 


To  the  foregoing  rates  of  duty  add,  in  oolamn  4,  one  tenth,  and  In  colamns  3, 5, 6,  and]  7,  three^fortleths, 
of  sQoh  ratea. 

N.  B.— All  fluted,  rolled,  or  ronsh  plate-glasa  w^ghing  over  100  pounds  per  square  foot  must  pay  an 
additional  duty  on  the  excess  at  the  same  rates  as  above,  and  on  looking-glass  plates  or  plate-glasa  ail- 
vered,  when  framed,  there  ia  a  duty  of  30  par  cent,  ad  valorem  on  the  frames  in  addition  to  the  above 
rates. 


C. — Standard  commission. 


SECOND  REPORT. 


To  the  Queen's  Most  Excellent  Majesty : 

May  it  please  Your  Majesty :  We,  the  couiniissioners  appointed  under 
Your  Majesty's  royal  warrant  dated  the  4th  day  of  May,  1868,  for  inquiry 
into  the  condition  of  the  exchequer  standards  (now  called  the  t)oard  of 
trade  standards  or  the  official  standards)  of  length  and  weight,  and  for 
other  purposes  therein  set  forth,  acting  under  the  directions  to  us  con- 
tained in  the  said  warrant,  to  report  to  Your  Majesty  from  time  to  time 
the  result  of  our  inquiries,  humbly  offer  to  Your  Majesty  our  second  re- 
port. 

1.  In  closing  their  first  report,  submitted  to  Your  Majesty  under  date 
of  24th  July,  1868,  the  commission  adverted  to  the  metric  system,  and 
especially  to  the  probable  effect  of  attempting  to  introduce  it  into  this 
country.  This  subject  appeared  to  enter  legitimately  into  their  consid- 
eration, inasmuch  as  the  introduction  of  a  new  system  would  imply  ad- 
dition to  the  existing  board  of  trade  standards,  to  which  (among  other 
things)  the  inquiries  of  the  commission  are  by  Your  Majesty's  royal  war- 
rant specially  directed,  and  the  commission  expressed  their  sense  of  the 
great  importance  of  the  question,  and  undertook  to  give  to  it  their  early 
arid  careful  attention. 

2.  In  their  desire  to  redeem  this  pledge  the  commission  have 
thought  it  advantageous  to  confine  themselves  in  this  their  second  re- 
port to  the  questions  connected  with  the  metric  system,  deferring  to  a 
later  report  all  allusion  to  the  various  points  connected  with  the  pro- 
ceedings of  the  standards  office,  and  with  the  British  law  and  its  ad- 
ministration relating  to  tbe  imperial  system  of  weights  and  measures. 
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3.  It  appears  to  t^e  oomiDisaion  that  the  reasons  which  mny  be  arged 
for  or  a^iost  the  introduction  of  a  new  system  will  natorally  arraon 
themselves  under  two  hedMls,  namely,  those  which  i^elate  to  tbe  io- 
ternal  commercial  transactions  of  the  country,  and  those  which  relaie 
to  transactions  with  other  countries.  It  is  proposed  here  to  consider 
the  subject  in  that  order. 

4.  With  reference  to  the  question  as  bearing  upon  internal  commere^* 
the  oommission  have  thought  it  desirable  to  examine  into  the  reasons 
assigned  for  changes  of  system  in  otber  countries,  and,  if  possible,  to 
ascertain  the  results  of  their  experience;  and  to  inquire  whether  simile 
reasons  apply,  and  what  may  be  anticipated  as  tbe  effect  of  chaoge  in 
this  country. 

5.  As  regards  £be  first  of  these  trains  of  inquiry,  the  commissiou  hare 
derived  most  valuable  information  from  official  papers  of  other  codd- 
tries,  transmitted  either  directly  or  through  the  board  of  trade  to  tbe 
warden  of  the  standards,  and  by  him  communicate<l  to  the  coiDmis- 
sion.  The  information  thus  laid  before  them  is  api>ended  to  tbe  report. 
Among  these  documents  the  most  important  are  those  of  France,  the 
United  States  of  North  America,  North  Germany,  Switzerland,  and 
India.  As  regards  tbe  second  inquiry,  the  commission  have  had  before 
them  the  evidence  collected  by  preceding  standards  commissions,  aiMl 
especially  that  which  was  heard  by  a  committee  of  the  House  of  C«a- 
mons  in  the  year  1SG2;  they  have  also  bad  tbe  results  of  their  own  per 
Honal  experience,  both  in  matters  of  science  and  in  transactions  of  dailv 
life. 

6.  The  commission  remark  that  in  the  statements  iotrodiietory  to  tbe 
,  proposals  for  new  systems  in  France,  North  Germany,  and  India,  verr 

great  stress  is  laid  upon  the  discordance  in  the  fundamental  units  of 
their  customary  weights  and  measures,  as  adopted  in  different  districts 
of  the  same  empire.  These  reasons  have  no  force  in  Great  Britain  aod 
Ireland,  throughout  which,  whatever  difference  may  prevail  as  to  tbe 
multiples  in  local  use,  the  fundamental  units,  namely,  the  yard,  tbe 
pound,  the  gallon,  are  strictly  the  same — based  upon  national  standards 
which  are  constructed  with  the  utmost  skill  and  care,  and  supported  bt 
a  system  of  inspection  which,  though  chargeable  with  imperfections  (to 
which  the  commission  at  present  advert  no  further).  Is,  on  the  whole, 
efficient.  The  commission  also  remark  that,  in  the  iotrodactiou  of  the 
new  system  into  Switzerland,  it  appears  to  have  been  rather  the  object 
of  the  proposers  to  define  accurately  the  relation  of  their  standimi  to 
the  French  standard  than  to  adopt  the  metric  system  ;  thus  the  Swiw 
foot  is  defined  to  be  three  tenths  oif  the  metere  (n^),  a  proportion  whieb 
seems  to  be  irreconcilable  with  tbe  practical  adoption  of  a  decimal 
scale. 

7.  On  the  results  of  the  introduction  of  the  metric  system,  as  matter 
of  experience,  it  is  difficult  to  give  a  certain  statement.  The  g^r^at  muss 
of  people  in  France  undoubtedly  adopt  it,  both  in  the  names  and  io  tbe 
valuesof  the  weights,  measures,  and  coins;  although  such  names  as  tbe 
Uvre  and  the  sou,  for  the  half  kilogram,  and  the  piece  of  five  centimes, 
are  still  in  common  use.  In  Holland  and  other  neighboriii^  countries 
the  metric  system,  though  very  generally  adopted,  is,  it  is  believed,  still 
less  perfectly  introdnced. 

8.  In  the  (Tnited  Kingdom,  so  far  as  can  be  conjectured,  the  existing 
imperial  system  has,  in  its  main  features,  grown  up  spontaneduslr 
among  the  people,  and  the  action  of  the  legislature  has  been  limited  to 
such  practical  measures  as  the  following:  the  giving  certainty  and  pre- 
cision to  th^  tuxvd^bm^rLlal  standards ;  the  establishment  of  accurate  and 
more  simpVe  xeXvAXow^  «asvq\\»  ^^^Vkvvw^  ^V\^  ^v  ^^^t  \)robably  had  no 
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coDoectioo  (as  those  of  the  stone  and  the  pound),  and,  in  some  instances, 
the  abolition  of  measares,  &e.,  wbieh,  while  bearing  the  same  name, 
bad  slightly  different  values  (as  the  various  gallons).  If  this  conjecture 
be  correct,  it  tends  to  prove  that  the  existing  system  meets  the  popular 
wants,  and  that  it  will  not  es^ily  be  expelled  from  popular  use. 

9.  There  is  good  reason  to  believe  that  in  k»rge  &ustories  a  deoknal 
division  is  frequently  convenient,  and  in  many  cases,  for  commercial 
reasons,  the  most  convenient  base  for  that  division  is  the  metric.  The 
owners  of  those  factoi*ies  can,  however,  arrange  such  matters,  to  a  great 
extent,  withtrnt  legislative  assistftuee.  But  for  sales  in  shot>s,  which 
specially  require  the  care  of  the  legislature,  and  for  ordinary  work,  other 
cousidemtions  apply.  Different  bases  must  be  adopted;  for  instance, 
the  yard  is  a  very  convenient  length  for  drainers'  measure,  but  the  foot 
in  far  more  convenient  for  carpenters'  measure.  It  has  been  remarked 
that  the  last  or  coomb,  the  bushd,and  the  peck  are  well  suited  for  men's 
backs,  anna,  and  hands.  The  natural  inclination  of  the  mind  to  halve 
and  quarter  continually  exhibits  itself  in  the  subdivision  of  almost  every 
base;  thus  in  avoirdupois  weights  and  in  measures  of  capacity,  the  pro- 
gressive halving  of  the  pound  and  bushel,  and  their  lower  denominations, 
in  continued  nine  times,  and  the  binary  subdivision  extends  to  j{^.  The 
metric  sjstem  does  not  offer  the  same  facility  either  for  change  of  the 
adopted  base,  or  for  the  continued  binary  subdivision  ;  and  any  attempt 
to  force  it  into  use  in  shops,  and  into  workmen's  operations  and  their 
accounts,  would  probably  be  felt  as  a  needless  grievance. 

10.  The  commission  are  obliged  to  remark  here  that  the  evidence  as 
to  the  feeling  of  the  great  class  of  venders  in  shops  and  ordinary  trades- 
men is  rather  of  an  inferential  than  of  a  positive  character.  Among 
the  witnesses  examined  by  the  committee  of  the  House  of  Commons 
which  sat  in  1862,  there  is  not  one  shopkeeper,  and  scarcely  one  person 
of  the  lower  working  class.  The  evidence  collected  by  the  preceding 
standards  commissions  cannot  fairly  be  cited  now,  as  the  question  of 
introducing  the  metric  system  into  this  kingdom  had  then  hardly  been 
raised.  But  the  commission  cannot  omit  to  call  attention  to  the  distinct 
though  negative  fact,  that  not  a  single  movement  has  been  made  on  the 
part  of  shoi)keepers  or  workmen  for  procuring  a  change,  and  not  a 
single  complaint  nas  been  made  by  them  of  the  existing  legal  system  of 
imperial  weights  and  measures. 

11.  It  is  obvious  that  in  this  country,  where  the  people  are  more  ac- 
customed to  self-government  than  in  other  European  countries,  the  ex- 
ecutive has  far  less  power  of  compelling  obedience  to  the  law  in  all  the 
small  transactions  of  trade,  against  the  wishes  of  the  public.  Should 
an  attempt  be  made  at  the  present  time  to  introduce  the  metric  system 
by  legal  compulsion,  the  commission  regard  it  as  certain  that  very  great 
confusion  would  be  produced,  and  they  think  it  highly  probable  that 
the  attempt  would  be  met  by  such  an  amount  of  resistance,  active  and 
passive,  that  it  would  totally  fail. 

12.  At  the  same  time  the  commission  remark  that  the  want  of  weights 
and  measures  on  a  decimal  scale  generally,  or  on  the  metric  scale  specif- 
ically, is  not  unfi^equently  felt  by  the  manufacturing  and  trading  classes, 
and  more  especially  by  men  of  science  and  by  chemists  and  engineers  of 
the  highent  class ;  and  that  it  appears  scarcely  possible  to  satisfy  this 
want,  and  to  place  the  metric  system  on  the  footing  which  it  seems 
justly  to  claim,  except  by  the  legal  establishment  of  metric  stand- 
ards and  of  inspectors'  standards  (where  required),  and  by  the  legal 
sanction  of  the  use  of  metric  weights  and  measures  in  shops  and  in  offi- 
ces of  conveyance.  But  such  permission,  unless  very  carefully  guarded, 
would  lead  to  the  most  intolerable  and  enduring  confusion,  and  the 
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oomnMAion  expressly  state  their  opinioD  that  any  enaotment  giviDjr  p^. 
mission  to  nss  metrio  weights  and  measures  for  pablic  sales  and  cod 
yeyance  mnst  be  acoompmifid  with  such  provisions  for  their  form  or 
other  characteristics  as  will  make  it  iaqiMiaaible  to  mistake  them  for 
weights  and  measures  of  the  existing  imperial  ^yateoci.  With  verj 
careful  attention  to  these  provisions,  the  commission  see  no  oljection  to 
the  permissive  introduction  of  weights  and  measures  ou  the  metric  iiyi^ 
tem  into  shops  and  offices  of  conveyance,  provision  beings  also  made  for 
inspectors'  standards  and  powers  of  ius|)ection,  where  required. 

13.  With  the  view  of  further  lessehing  any  confusion  that  might  be 
occasioned  by  the  addition  of  a  new  series  of  weights  to  those  now  ex- 
isting of  the  avoirdupois  and  troy  scales,  the  commission  have  had  do- 
der  their  consideration  the  question  of  the  disru^ntiuaauoe  of  troy 
weight.  They  refer  to  the  opinions  expressed  by  the  standards  com- 
missions of  1841  and  1854,  in  favor  of  the  simplification  of  the  British 
system  of  weights  by  the  abolition  of  the  troy  scale.  Apothecaries' 
weight,  based  on  troy  weight,  has  since  been  legally  discontinued  qd- 
der  the  authority  of  the  medical  act,  1858,  and  avoirdupois  weights  have 
been  substituted  in  the  dispensing  of  medicines.  Much  of  the  difficulty 
of  the  discontinuance  of  troy  weight  is  thus  removed,  its  ase  being  ooir 
limited  to  manufacturers  of  and  dealers  in  gold  and  silver  wares  and 
bullion.  Still  these  form  a  numeroas  class,  and  the  commission  feel 
that  they  cannot  make  any  definite  recommendation  for  abolishing  troy 
weight  without  having  first  inquired  extensively  into  the  practice  and 
feelings  of  iiersons  who  now  use  that  system.  The  assay  of  the  precious 
metals,  the  ascertaining  the  standard  of  gold  and  silver,  the  operations 
of  coinage,  and  the  levying  the  duty  on  gold  and  silver  plate,  all  are 
now  based  by  statute  ou  troy  weight;  and  in  the  event  of  its  abolitioOf 
it  will  become  necessary  to  make  further  provision  by  law  for  the  weights 
to  be  used  for  these  purposes.  It  may  also  be.a  matter  deserving  cod- 
sideration  how  far  it  may  be  expedient  to  substitute  metric  weights. 
The  commission  will  give  their  careful  attention  to  these  points,  and  the 
results  of  their  labors  must  be  deferred  to  a  future  report. 

14.  Passing  now  to  the  consideration  of  our  transactions  with  foreign 
countries,  the  commission  express  their  full  belief  tha^  the  foreign  com- 
merce of  this  country,  especially  with  France  and  with  other  countries 
which  have  introduced  or  propose  to  introduce  the  metric  system,  has 
in  late  years  increased  much  more  rapidly  than  the  home  trade,  though 
in  what  proportion  it  is  difficult  to  ascertain.  But,  great  as  that  foreign 
commerce  undoubtedly  has  become,  it  is  small  in  comparison  with  the 
home  trade.  From  the  report  of  the  postmaster-general  in  the  year 
1864,  it  appears  that  the  number  of  foreign  letters  (requiring  apparently 
to  be  doubled  for  proper  comparison  of  the  number  of  transactions)  was 
about  one-fiftieth  of  the  number  of  home  letters.  If  we  refer  to  the 
accessible  returns  relating  to  money  transactions,  the  amount  of  stamp- 
duty  levied  ou  foreign  bill  stamps,  about  j&^$50,000  annually,  implies 
foreign  transactions  to  the  amount  of  £600,000,000;  while  the  amount  of 
checks  and  bills  passed  at  the  London  Glearing  House  (in  which  many 
of  the  London  bankers  take  no  part)  is  about  £3,300,000,000,  and  the 
transactions  in  the  manufacturing  districts  and  the  interior  of  the 
country  generally  multiply  this  in  an  unknown  ratio.  Still,  the  exist- 
ence of  this  large  foreign  trade  is  an  argument  for  the  permissive  adop- 
tion of  the  system  which  agrees  with  that  of  so  many  of  our  foreign- 
trade  correspondents ;  and  great  advantage  wiU  evidently  be  introduced, 
unaccompanied  (so  far  as  can  be  remarked)  with  any  bad  effects,  bj 
giving  the  ordinary  statistical  publications  relating  to  foreign  trade,  and 
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in  some  instaDCOs  to  home  trade  also,  on  the  metric  as  well  as  on  the 
imperial  system. 

15.  As  bearing  opoQ  all  parts  of  this  inquiry,  the  commission  think 
it  their  dnty  to  call  attention  to  the  advantage  of  establishing  in  this 
country  a  decimal  system  of  coinage.  The  decimal  division  gives  the 
greatest  facilities  for  the  gradation  of  prices,  and  for  the  great  number 
of  additions,  multiplications,  and  divisions  continually  presenting  them- 
selves in  money  affairs,  but  more  rarely  occurring  in  the  combination 
of  the  several  denominations  of  weights  and  measures,  and  the  commis- 
sion think  it  probable  that  ext^sive  familiarity  with  decimal  coinage 
would  materially  tend' to  facilitate  the  introduction  of  a  decimal  scale  of 
weights  and  measures,  where  it  can  be  useful.  The  commission  do  not 
disguise  their  apprehension  that  a  change  of  coinage  would  produce  for 
a  time  some  confusion.  At  the  same  time  they  observe  that  it  is  abso- 
lutely in  the  power  of  the  government  to  effect  the  change  without  any 
risk  that  the  resistance  whicb  might  be  made  by  those  who  preferred 
the  old  system  could  ultimately  prevail  against  it. 

16.  Guided  by  the  preceding  considerations,  the  commission  have 
unanimously  agreed  upon  the  following  resolutions : 

(1.)  Considering  the  information  which  has  been  laid  before  the  com- 
mission :  of  the  great  increase  during  late  years  of  international  com- 
munications, especially  in  relation  to  trade  and  commerce ;  of  the  gen- 
eral adoption  of  the  metric  system  of  weights  and  measures  in  many 
countries,  both  in  Europe  and  other  parts  of  the  world,  and  more  re- 
cently in  the  North  German  Confederation  and  in  the  United  States 
of  America;  of  the  progress  of  public  opinion  in  this  country  in  favor 
of  the  metric  system  as  a  uniform  international  system  of  weights 
and  measures ;  and  of  the  increasing  use  of  the  metric  system  in  scien- 
tific researches,  and  in  the  practice  of  accurate  chemistry  and  engineer- 
ing construction,  we  are  of  opinion  that  the  time  has  now  arrived  when 
the  law  should  provide,  and  facilities  be  afforded  by  the  government, 
for  the  introduction  and  use  of  metric  weights  and  measures  ih  the 
United  Kingdom. 

That  for  this  object  metric  standards,  accurately  verified  in  relation 
to  the  primary  metric  standards  at  Paris,  and  deposited  in  the  stand- 
ards department  of  the  board  of  trade,  should  be  legalized ;  and  that 
verified  copies  of  the  official  metric  standards  should  be  provided  by  the 
local  authorities  for  inspectors  of  such  districts  as  may  require  them. 

(2.)  Considering  the  advantages  of  adopting  in  an  international  sys- 
tem not  only  of  uniform  weights  and  measures,  but  also  uniform  names, 
and  that  although  there  may  be  well-founded  objections  to  the  inconve- 
nient length  and  occasional  similarity,  both  to  the  eye  and  ear,  of  the 
French  nomenclature,  yet  it  is  probable  that  these  names  will  become 
familiar  by  custom,  and  obtain  popular  abbreviations. 

We  think  that  the  French  nomenclature,  as  well  as  decimal  scale  of 
the  metric  system,  should  be  introduced  in  this  country. 

(3.)  Considering  tbat  there  is  no  immediate  cause  requiring  a  general 
change  in  the  existing  system  of  legal  weights  and  measures  of  the 
country  for  the  purposes  of  internal  trade ;  tbat  the  statutable  values 
of  the  fundamental  imperial  units  are  adopted  in  use  without  the 
slightest  variation  throughout  the  whole  of  the  British  Isles;  tbat 
the  primary  imperial  standards  are  as  perfect  as  can  be  made  by  mod- 
ern skill  and  science,  and  that  the  whole  series  of  official  standards  are 
now  most  accurately  verified  in  relation  to  the  primary  standards ;  that 
a  very  large  number  of  copies  of  the  official  imperial  standards,  accu- 
rately verified,  are  now  in  use  by  the  local  inspectors  of  weights  and 
measures ;  that  it  is  estimated  there  are  nearly  thirty  millions  of  ordi- 
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nary  weights  and  meaaorea  of  the  exiating  imperial  sjatem  now  io  ooo* 
mon  Qse:  that  at  the  preseat  time  there  is  no  evidence  to  abow  thML 
any  cooaiderable  portion  oi  traders  and  their  coatomers  in  thia  eoiratiy 
are  diisatiatted  with  the  imperial  system  now  in  use,  or  that  they  deaee 
to  sabatitute  the  metric  ay  stem  for  it,  we  are  of  opinion  that  the  ^ea- 
eral  introdnotion  of  the  metric  aystem  aboald  be  permiaaiFe  only,  aad 
not  made  oompolsory  by  law  after  any  period  to  be  now  specified,  so  Ik 
as  relates  to  the  use  of  metric  weights  and  mea«area  fiNr  weighing  nd 
meaenring  goods  for  sale  or  conveyance. 

(4)  Oonsidering  that  dnriag  the  coucarrent  use  of  the  n^etric  and 
i^iperial  systems  it  will  be  expedient  to  prevent  aa  far  aa  poesible  im- 
perial and  metric  weights  and  measures  from  being  aooideati^y  «r 
fraudulently  substituted  for  each  other,  we  are  of  opiuioa  that  author- 
itative regulations  should  be  established,  under  which  ^each  aeries  may 
be  readilj?  and  easily  distinguished,  by  the  adoption  of  oouapicaoos  dis- 
tinctive forms  or  marks  for  the  several  weights  and  measures,  and  by 
such  mode  as  may  be  determined  upou  after  due  inquiry. 

(5.)  We  are  of  opinion  that  it  is  expedient  that  customs  duties  sbenld 
be  allowed  to  be  levied  by  metric  weight  and  measure, as  well  aa  by  impe- 
rial  weight  and  measure ;  that  the  use  of  the  metric  systeai  coocorrendy 
with  the  imperial  system  should  be  adopted  by  other  public  departmaate, 
especially  the  post-office,  and  in  the  publication  of  the  priucipal  resists 
ef  the  statistics  of  the  board  of  trade,  as  well  as  for  the  adaieaaaie- 
ment  and  registration  of  the  tonnage  of  shipping. 

(6.)  And  that  mural  standards  of  the  metric  system,  aa  well  as  of  &e 
imperial  system,  be  exhibited  in  public  places. 

(7.)  Considering  that  the  metric  system,  as  adopted  in  other  countries, 
includes  the  relation  of  coinage  to  weights  and  measures,  particularly 
in  its  uniform  decimal  scale,  and  that  the  advantages  of  the  introdac- 
tiou  of  the  metric  system  into  this  country  as  an  iuteraational  system 
of  weighti^  and  measures  would  be  much  increased  by  establishing  a 
rorre^pouding  international  system  of  coinage,  in  regard  to  a  unit  aad 
to  a  decimal  scale,  we  are  of  opinion  that,  even  if  the  difficulty  of  estab- 
lishing an  international  unit  of  coinage  cannot  be  at  preaent  <>veffooDie, 
yet  the  decimalization  of  our  system  of  coinage,  whidi  is  in  the  power 
^f  the  government,  would  be  very  useful  to  the  public. 

(S.)  Considering  the  great  national  importance  of  the  question  of  the 
introduction  of  the  metric  system  of  weights  and  measures  into  this 
country,  it  ap|>ears  to  us  essential  that  any  measure  for  this  object 
should  be  proposed  to  Parliament  by  the  executive  government. 

(9.)  Considering  that  the  commission  will  very  shortly  enter  open  the 
i^uestions  referred  to  them  relating  to  the  system  of  local  inspection  of 
weights  and  measures  throughout  the  United  Kingdom,  we  a^e  of  opiaioa 
that  it  is  expedient  that  no  legislation  should  take  place  with  respect  to 
the  metric  system  until  the  whole  subject  of  the  weights  and  measures 
of  this  kingdom  be  brought  before  Parliament  in  one  bill. 
All  whit^  we  humbly  submit  to  Your  Majesty. 

G.  B.  AIRY,  Chaimum. 

COLCHBBTBE. 

JSTEPHEN  CAVE. 

JOHN  GEORGE  SHAW  LEFEVRE. 

EDWARD  SABINE. 

THOMAS  GRAHAM. 

W.  H.  MILLER. 

H.  W.  CHISHOLM. 
7  Old  Palace  Yard, 

April  a,  V^^*^. 
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D. — Standards  cammUsion. 

THIRD  REPORT. 

The  Queen^s  Most  Excellent  Majesty: 

We,  the  commiaHioDers  acting  ander  Your  Majesty's  royal  warrant 
dated  4tb  May,  1868,  for  inquiry  into  tbe  condition  of  the  exchequer 
standards  (now  called  the  board  of  trade  standards  or  the  official  stand- 
ards) of  length  and  weight,  and  for  other  purposes  therein  set  forth,  in 
parsuance  of  Your  Majesty's  commands  to  report  to  Your  Majesty  from 
time  to  time  our  several  proceedings  by  virtue  of  the  said  commission, 
bambly  offer  to  Your  Majesty  our  third  report. 

1.  Among  the  fiuties  intrusted  to  us  by  Your  Majesty,  we  have  been 
directed  to  inquire  and  to  report  whether  any  and  what  additions  to  the 
existing  board  of  trade  standards  are  now  required,  and  if  any  and  what 
existing  standards  should  be  discontinued  and  cease  to  be  secondary 
standards.  In  our  second  report,  dated  3d  April,  1869  (S.  13),  we  sub- 
mitted to  Your  Majesty  that  we  had  under  consideration  the  question  of 
the  discontinuance  of  troy  weight,  and  how  far  it  may  be  expedient  to 
sabstitute  metric  weights ;  and  that  after  we  should  have  inquired  ex- 
tensively into  the  practice  and  feelings  of  persons  who  now  use  the  troy 
system,  we  proposed  to  state  the  result  of  our  labors  in  a  future  report. 

2.  In  the  papers  appended  to  this  report  will  be  found  all  the  infor- 
mation accordingly  laid  before  us  upon  the  subject,  including  the  evi- 
dence of  several  witnesses  selected  by  us  as  fairly  representing  the 
classes  of  persons  whose  interests  were  deemed  to  be  involved  in  the 
continuance  or  abolition  of  troy  weight. 

3.  After  mature  consideration  we  have  come  unhesitatingly  to  the 
conclusion  that  it  will  be  for  the  public  advantage  to  simplify  the  impe- 
rial system  of  weights  by  legislative  provisions  for  the  abolition  of  troy 
weight. 

4.  There  appears  to  be  no  trustworthy  record  of  the  origin  of  the 
troy  system,  the  abolition  of  which  is  now  recommended.  The  troy 
pound  is  said  to  have  been  derived  from  the  Boman  weight  of  5759.2 
grains,  the  125th  part  of  the  large  Alexandrian  talent;  this  weight, 
like  the  troy  pound,  having  been  divided  by  tbe  Romans  into  twelve 
ounces.  The  earliest  statute  of  this  kingdom  in  which  troy  weight  is 
named  is  the  2  Henry  Y,  St.  2,  c.  4,  for  preventing  an  excessive  charge 
for  gilding  silver  wares,  in  which  it  is  enacted  that  all  the  goldsmiths 
of  England  shall  gild  no  silver  worse  than  that  of  the  a)loy  of  the  En- 
glish sterling,  and  that  they  shall  take  for  a  pound  of  troy  gilt  {^^pur  la 
litre  de  troy  prre^)  but  46«.  Sd.  at  most.  But  troy  weight  is  uuiver- 
sally  allowed  to  have  been  in  general  use  from  the  time  of  King  Edward 
I.  The  most  ancient  system  of  weights  in  this  kingdom  was  that  of  the 
Moneyer's  pound,  or  the  money-pound  of  the  Anglo-Saxons,  which  was 
continued  in  use  for  some  centuries  after  the  conquest,  being  then  known 
as  the  tower  pound,  or  sometimes  the  goldsmiths'  pound.  It  contained 
twelve  ounces  of  450  grains  each,  or  5,400  grains,  and  this  weight  of  silver 
coins  was  a  pound  sterling.  The  tower  pound  was  abolished  in  1527,  by 
a  statute  of  Henry  VIII,  which  first  established  troy  weight  as  the  only 
legal  weight  for  gold  and  silver.  This  statute  was  as  follows :  ''And 
whereas,  heretofore,  the  Merchante  paid  for  coynage  of  every  Poonde 
Towre  of  fjne  gold,  weighing  XI  oz.  quarter  Troye  ii«.  vid.:  No  we  it  is 
determined  by  the  King's  Highness  and  his  Gouncille  that  the  aforesaid 
Pound  Towre  shall  be  no  more  used  and  occupied,  but  al  maner  of 
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golde  and  sylver  shall  be  wayed  by  the  Pouiide  Troye,  which  inaketh  lii 
oz.  Troye,  which  ezceedeth  the  Pounde  Towre  in  weight  iii  quarters  of 
the  oz.''  From  this  time  to  the  present,  oar  system  of  coiuage  has  been 
based  on  troy  weight. 

5.  The  reasons  upon  which  we  have  come  to  the  deteriDination  that 
troy  weights  should  now  be  abolished  by  law,  and  other  weights  sab- 
stituted,  will  be  fonnd  in  the  following  resolations,  which  have  beeo 
unanimously  passed  by  us : 

(1.)  Considering — 

That  in  the  report  of  the  standard  commission  of  1841  and  1S54 
opinions  have  been  expressed  in  favor  of  the  simplification  of  the 
imperial  system  of  weights  by  the  abolition  of  troy  weight ; 

That  troy  weight  has  since  been  legally  discontinued  for  pharnuk- 
ceutioal  purposes,  and  avoirdupois  weight  substitnted  ander  the  pro- 
visions of  the  medical  act,  1864 ; 

That  troy  weights  are  now  used  only  for  the  precious  metals  and 
^  for  trade  purposes  by  manufacturers  and  dealers  in  gold  and  silver 
*  wares ; 

That  the  troy  weights  so  used  for  trade  purposes  appear  to  be  the  old 
nest  net  of  ounce  weights,  increasing  in  a  binary  series  up  to  two  hao- 
dred  and  fifty-six  ounces,  according  to  the  old  standards  established  bj 
Queen  Elizabeth  in  1588,  which  ceased  to  be  the  legal  standards  in 
1824 ;  and  that  the  existing  legal  denominations  of  troy  weights,  as 
represented  by  the  official  standards,  are  not  generally  used  ; 

That  the  decimal  series  of  troy  ounces  for  bullion,  legalised  in  1853, 
has  never  been  adopted  by  the  general  public ; 

That  it  has  been  shown  to  us  that  throughout  the  United  Kingdom 
only  eight  counties  and  thirteen  cities  and  towns  are  furnished  with 
legal  copies  of  the  official  troy  standards,  and  two  counties  and  fi?e 
cities  and  towns  with  legal  copies  of  the  official  decimal  bullion  stand- 
ards; 

That  the  legal  provisions  for  stamping  and  inspecting  troy  weights 
throughout  the  country  have  been  practically  inoperative ; 

That  the  legalization  of  the  use  of  metric  weights  has  been  recommended 
by  us  in  our  second  report,  and  the  concurrent  use  of  three  distinct 
systems  of  weights  will  be  inexpedient,  and  tend  to  produce  confusioQ 
and  complication,  more  especially  as  regards  the  local  inspection  of 
weights  and  measures,  as,  in  the  event  of  the  continuance  of  the  troy 
system,  it  would  be  requisite  to  provide  for  an  equally  vigilant  inspec- 
tion of  troy  weights  as  of  other  weights ; 

That  we  have  satisfied  ourselves,  from  the  evidence  of  various  classes 
of  persons  now  using  troy  weight  in  business  transactions,  that  there 
are  no  sufficiently  valid  reanons  for  the  continuance  of  troy  weight 
which  can  be  placed  against  the  great  advantage  to  the  pu\)lic  of  simpli- 
fying our  system  of  weights  by  its  abolition : 

We  are  of  opinion  that  it  is  expedient  that  the  use  of  troy  weights 
be  abolished  by  law. 

(2.)  We  therefore  recommend  that  legislative  provision  be  made  that 
from  and  after  twelve  months  from  the  passing  of  an  act  for  that 
purpose — 

The  provisions  of  the  act  5  G^.  4,  c.  74,  for  ascertaining  and  estab- 
lishing uniformity  of  weights  and  measures,  and  of  16  Vict.,  c  29,  for 
regulating  the  weights  used  in  sales  of  bullion,  and  of  any  other  act  or 
acts  legalizing  or  requiring  the  use  of  troy  weights,  so  far  as  they 
relate  to  the  same,  shall  be  repealed. 

All  secondary  standards  of  troy  weight  now  deposited  in  the  stand* 
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ards  department  of  the  board  of  trade  shall  cease  to  be  legal  secondary 
standards. 

All  copies  of  sacb  secondary  standards  of  troy  weight,  verified  for 
the  use  of  local  inspectors  of  weights  and  measures,  shall  cease  to  be 
legal  standards. 

The  use  of  all  troy  weights  in  shops  and  places  where  goods  are 
exposed  or  kept  for  sale  shall  be  illegal,  and  all  troy  weights  foand 
there  shall  be  liable  to  be  seized  and  forfeited,  and  the  person  in  whose 
possession  they  are  found  shall,  on  conviction,  be  liable  to  a  penalty  not 
exceeding  £5. 

All  contracts  for  buying  and  selling  made  in  terms  of  troy  weight 
shall  be  void. 

SSnch  provisions  to  apply  to  all  weights  and  measures  used  for  phar- 
maceutical purpc^s ;  and  that  it  be  expressly  declared  that  the  powers 
of  regulating  the  weights  and  measures  to  be  used  in  pharmacy,  granted 
to  the  general  medical  council  under  the  medical  act,  1858,  be  limited  to 
legal  denominations  of  weights  and  measures  for  which  standards  are^ 
provided  by  law. 

(3.)  We  recommend  that  for  a  period  of  ten  years  after  the  passing  of 
the  act  the  use  of  troy  weights  for  theinternal  operations  of  manufac- 
tories and  workshops,  not  subject  to  the  visits  of  inspectors  of  weights 
and  measures,  be  permitted,  and  that  no  contract  or  agreement  between 
a  master  and  workmen,  or  between  a  wholesale  and  retail  dealer,  be 
illegal  in  consequence  of  its  being  made  in  reference  to  troy  weight. 

But  that  after  the  expiration  of  ten  years  from  the  passing  of  the  act, 
the  same  provi  ions  shall  be  applicable  to  such  troy  weights  as  to  those 
specified  in  section  2.  * 

(4.)  Considering — 

That  the  several  operations  connected  with  the  gold  and  silver  coin- 
age, the  purchase  of  bullion,  and  the  assay  of  the  precious  metals  are 
frequently  carried  on  with  relation  to  business  transactions  with  foreign 
countries,  nnd,  as  such,  are  matters  of  international  trade; 

That  we  have  had  the  evidence  of  the  late  Master  of  the  Mint  that  the 
substitution  of  the  metric  system  of  weights  for  the  troy  system,  and  of 
the  decimal  system  of  assay  for  the  grain  and  carat  system,  would  be 
attended  not  only  with  no  difficnlty  as  regards  the  mint,  the  Bank  of 
England,  and  the  bullion  trade,  but  with  advantage  to  the  public; 

That  from  the  evidence  produced  before  us  we  have  reason  to  believe 
that  no  valid  objections  or  practical  difficulties  exist  to  such  substitu- 
tion : 

We  recommend  that  legislative  provision  be  made  that,  in  all  cases 
where  specified  weights  of  the  troy  system  are  recited  in  any  existing 
act  of  Parliament,  and  relate  to  the  weight  or  fineness  of  the  gold  or 
silver  coinage  or  of  bullion,  the  nearest  equivalent  metric  weights, 
according  to  a  table  of  equivalents  to  be  contained  in  a  schedule  annexed 
to  the  act,  be  substituted. 

And  we  also  recommend  that  in  all  statements  of  assays  of  gold  and 
silver  bullion  upon  which  any  legal  contracts  can  be  based,  the  millesi 
mal  or  centesimal  system  of  assay  be  substituted  for  the  grain  and 
carat  system. 

(5.)  With  regard  to  troy  weights  specified  in  statutes  relating  to 
duties  on  gold  and  silver  plate  and  on  licenses  for  dealers  in  gold  and 
silver  plate^ 

We  think  tbat  it  may  be  sufficient  that  due  legislative  provision  be 
made  to  enable  the  inland  revenue  department  to  substitute  either 
avoirdupois  or  metric  equivalents,  or  the  nearest  integfral  equivalents 
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that  may  be  deemed  expedient,  until  such  time  as  a  legislative  change 
may  be  made  in  the  amounts  of  these  duties  for  fiscal  objects. 

In  the  assessment  of  customs-duties  on  gold  and  silver  plate  imported 
into  this  kingdom  from  other  countries,  we  recommend  the  substitntioD 
of  similar  equivalents  of  metric  weight. 

(6.)  As  to  the  weights  to  be  substituted  for  those  of  the  troy  system 
now  used  by  the  general  public  and  for  purposes  of  manufacture  and 
trade; 

Oonsidering — 

That  we  have  stated  our  opinion  in  our  second  report  that  the  general 
introduction  of  the  metric  system  should  be  |>ermis8ive  only,  and  not 
made  compulsory  by  law,  after  any  |)eriod  to  be  now  specified,  so  far  u 
relates  to  the  use  of  metric  weights  for  weighing  goods  for  sale  or  ooo- 
ve^ance;  and  that  authoritative  regulations  should  be  established  by 
which  each  series  of  weights  may  be  readily  and  easily  distinguished  by 
the  adoption  of  conspicuous  distinctive  forms  or  otherwise  ; 

That  it  will  be  a  sufficient  hardship  upon  those  persons  who  now  use 
troy  weights  to  be  compelled  to  give  tbem  up,  although  for  the  general 
advantage  of  the  public;  and  it  will  be  manifestly  unjust,  also,  tooom- 
pel  them  to  substitute  metric  weights  while  all  other  clashes  of  the  com- 
munity are  under  no  obligation  to  abandon  their  avoirdupois  weights 
and  are  allowed  the  option  of  using  metric  weights; 

That  the  grain  and  its  multiples  and  parts,  formerly  weights  of  the 
troy  system,  were  made  avoinlupois  weights  by  the  provisions  of  sec- 
tions 3  and  4  of  the  act  of  1853,  for  legalizing  the  restored  standards  of 
weights  and  measures,  and  will  in  future  be  legal  weights  of  the  avoir- 
dupois scale  only  ; 

That  a  decimal  series  of  grain  weights  has  been  recommended  in  our 
first  report  to  be  legalized  as  official  standards;  and  such  series  ftt>m 
0.01  grain  to  1,000  grains,  and  additional  weights  of  2,000  and  4,000 
grains,  have  been  constructed  and  bave  been  most  accurately  verified 
in  the  standards  department  in  order  to  serve  as  legal  standartis  and  for 
verifying  copies  for  the  use  of  local  inspectors  of  weights  and  measures, 
in  order  that  the  public  may  be  supplied  with  weights  of  this  descrip- 
tion duly  correct: 

It  appears  to  us  that  upon  the  abolition  of  troy  weight,  all  those  per- 
sons who  now  use  it,  either  for  manufacturing,  trading,  or  other  pur- 
poses, should  be  permitted  to  substitute  either  avoirdupois  or  metric 
weights,  and  that  every  facility  should  be  afforded  to  them  for  this 
object. 

That  ft)r  all  ordinary  purposes,  the  substitution  of  the  avoirdupois 
pound,  ounce,  and  dram,  with  their  multiples  and  subdivisions,  to 
the  half  dram,  will  suffice  for  those  persons  who  may  wish  to  substi- 
tute the  avoirdupois  scale. 

Tbat  for  all  such  persons  who  may  require  more  minute  accuracy  ia 
their  weighings,  the  use  of  decimal  grain  weights  will  meet  their  re- 
quirements. 

Tbat  such  grain  weights  for  public  use  should  be  constructed  of  a 
distinctive  form  or  material,  so  as  to  be  readily  distinguishable  from 
other  nearly  equivalent  weights. 

(7.)  We  are  of  opinion  tbat  any  legislation  for  carrying  into  effect  the 
objects  of  these  resolutions  should  be  comprehended  in  the  bill  to  be 
proposed  to  Parliament  by  the  executive  government  for  the  amend- 
meiit  of  the  weights  and  measures  laws,  as  recommended  in  our  second 
report. 

6.  In  the  minNites  of  evidence  herewith  submitted  to  Your  Majesty, 


ADOPTION   OF   METRICAL   SYSTEM.  37 

bearing  upon  the  qaestion  of  the  abolitioo  of  the  troy  Bcale,  and  npon 
the  present  use  of  troy  weights,  much  informatioD  will  also  be  found 
relating  to  the  system  of  inapection  of  weights  and  measares  now  estab- 
lished, and  to  HUggested  improvements  in  this  system,  including  the  re- 
lation of  the  standards  department  of  the  board  of  trade  to  the  local 
inspectors  of  weights  and  measures.  We  have  completed  oar  inquiries 
into  this  large  and  important  question,  and  hope  very  shortly  to  submit 
to  Tour  Majesty  the  results  of  our  deliberations  in  our  next  report. 

We  have  to  lament  the  loss  of  one  of  the  members  of  the  commission, 
Mr.  Graham,  late  master  of  the  mint,  who  died  on  the  16th  September, 
1869. 

All  which  we  humbly  submit  to  Your  Majesty, 

O.  B.  AIRT,  Chairman. 

COLCHESTER. 

STEPHEN  CAVE. 

JOHN  GEORGE  SHAW  LEFEVEE. 

EDWARD  SABINE. 

W.  H.  MILLER. 

H.  W.  CH18HULM. 

7  Old  Palaob-Yabd,  February  1, 1870. 


D. — Extract  from  ^  fifth  report  of  the  Standards  OommieHan^  1871. 


Our  second  [report]  bore  more  particularly  on  the  question  of  the  intro- 
duction into  this  country  of  the  metric  system  of  weights  and  measures, 
and  embodied  the  results  of  our  inquiries  and  deliberations  antt  several 
practical  recommendations,  having  for  their  object  the  permissive  use 
of  the  metric  system  in  the  United  Kingdom,  more  especially  for  inter- 
national transactions. 

The  abolition  of  troy  weight  was  the  subject  of  our  third  report,  in 
which  we  referred  to  such  legislative  provisions  as  appeared  to  us  to  t>e 
requisite  in  carrying  out  our  recommendations  for  the  simplification  o( 
the  imperial  system  of  weight. 
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45th  Congress,  ^  HOUSE  OF  REPRESENTATIVES.  (  Ex.  Doc.  71, 
2d  Session.       ]  \      Part  2. 
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LETTER 


FROM  THJS 


SECRETARY   OF   THE   INTERIOR, 


TRANSMITTING, 


In  response  to  a  resolution  of  the  Rouse  of  Represenintives^  reports  concern- 
ing the  adoption  of  the  metrical  system  of  tceights  and  measures. 


May  0,  1?^8.— Referred  to  the  Committee  on  Coinafi^e,  Weights  and  Measures  and  ordered 

to  be  printed. 


Department  of  the  Interior, 

Washington,  D.  0.,  May  4, 1878. 

Sir  :  lu  reply  to  a  resolution  of  the  House  of  Representatives,  passed 
on  the  6th  of  November,  1877,  requesting  the  heads  of  the  executive 
departments  of  the  government  to  report  what  objections,  if  any,  there 
are  to  making  the  metrical  system  of  weights  and  measures  obligatory 
in  all  governmental  transactions  and  also  in  all  transactions  between 
individuals,  I  have  the  honor  to  transmit  herewith  reports  upon  the 
subject  from  the  Commissioner  of  the  General  Land  Office,  the  Com- 
missioner of  Patents,  the  Commissioner  of  Education,  Professor  F,  V, 
Hayden,  and  Major  J.  W.  Powell. 
Very  respectfully, 

C.  SCHURZ, 

Secretary. 
Hon.  Samuel  J.  Randall^ 

Speaker  of  the  House  of  Representatives. 


depart3ient  of  the  interior, 

General  Land  Office, 
Washington,  D.  0.,  March  2, 1878. 

Sir  :  I  have  the  honor  to  acknowledge  the  receipt  of  a  copy  of  a 
resolution  of  the  House  of  Representatives,  dated  November  6, 1877, 
which  has  been  referred  by  you  to  this  office  for  report. 

Under  the  resolution  referred  to,  heads  of  executive  departments  of 
the  government  are  requested  to  state  "what  objections  there  are  to 
making  obligatory  in  all  governmental  transactions,  the  metrical  system 


trolled  the  public  land  surveys  for  a  period  of  uinety  years.  Ud< 
some  seven  hundred  millions  of  acres,  lying  in  twenty-eight  State 
Territories,  have  been  surveyed,  and  of  these  many  millions  of  acr 
main  undisposed  of. 

The  aggregate  quantity  of  uusurveyed  public  lands  in  eleven  par 
surveyed  States  and  Territories,  and  in  the  wholly  nnsnrveyetl  Ten 
of  Alaska,  is  about  equal  to  that  already  surveyed. 

The  moclifications  which  would  necessarily  follow  the  adoption  o 
meter  in  place  of  the  unit  of  measure  now  in  use  would  mainly  i 
the  subdivisional  work,  by  requiring  the  use  of  the  centare^  art 
hectare  in  superficial  measures,  iustead  of  the  acre,  which  is  th< 
unit  of  superficial  measure  now  in  use  in  land  surveys. 

Ah  the  unsold  lands  are  mingled  with  those  already  disposed  of 
patented,  they  cannot  be  resnrveyed.  Without  resurvey,  they  mn 
disposed  of  as  now  subdivided.  If  the  proposed  obligatory  law  si 
go  into  efiect.  it  is  evident  that  the  labors  of  this  office  in  disposii 
lands,  the  suodivisions  of  which  are  governed  by  two  different  sysl 
must  be  very  considerably  increased. 

The  Gunter  chain,  so  long  used  in  this  branch  of  the  public  sei 
is  of  the  convenient  length  of  66  feet.  It  furnishes  a  unit  of  I 
measure  twenty  times  greater  than  that  of  the  metric  system — a 
that  accords  with  the  magnitude  of  the  operations  in  which  it  u 
ployed.  This  measure  is  readily  adapted  to  ancient  surveys,  in  ? 
the  pole  or  perch  was  used.  It  determines  the  statute  mile  wii 
division  of  its  parts. 

Wherever  the  public  land  surveys  extend  they  furnish  the  public 
convenient  reference  in  determining  distances  by  miles  aud  parts 
mile  from  point  to  point,  and  their  monuments  are  referred  to  in  al 
ceedings  relating  to  the  location  and  construction  of  public  roads. 

The  80  chaiits  of  the  mile  divide  into  suitable  parts  without  fra< 
and  the  subdivisions  of  lands  produced  thereby  are  equally  free  froi 
disadvantage  of  fractional  parts  of  the  acre. 

Where  from  natural  causes  fractional  subdivisions  become  neces 
their  areas  are  readily  determined  by  the  Gunter  chain  and  its  de< 
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The  sides  of  tbe  system — 80  chains — would  measure  1  kilometer,  6 
hectometers,  9.347  meters. 

The  contents  of  a  section,  now  briefly  expressed  ''640  acres,"  would 
be  258  hectares,  99  ares,  98.41  centares. 

The  contents  of  the  convenient  and  briefly-described  quarter-section 
of  160  acres,  expressed  in  terms  of  the  metric  system,  would  be  64  hec- 
tares, 74  ares,  99.6  centares.  ' 

Inferior  subdivisions  would,  of  course,  be  alike  burdened  with  a  multi- 
plicity of  terms,  which,  owing  to  the  diminutive  unit  of  the  metrical  sys- 
tem, can  only  be  determined  by  comparatively  laborious  calculations. 

The  use  of  the  subdivisions  inferior  to  the  hectare  would  iu  some  re- 
spects resemble  a  return  to  the  lon^-discarded  "rood'' and  *•  perch" 
formerly  recognized  as  subdivisions  of  the  acre. 

The  effect  of  the  immediate  adoption  of  the  meter  in  land  surveying 
would  bo  to  place  eleven  States  and  Territories  in  the  condition  of 
having  their  lands  subdivided  under  two  systems  widely  differing  in 
character,  with  units  so  difficult  of  conversion  one  to  the  other  as  to 
cause  much  trouble  and  liability  to  error  in  the  transactions  of  business 
based  upon  land  areas. 

It  has  been  claimed  that  the  application  of  the  proposed  system  of 
weights  and  measures  will  greatly  facilitate  commercial  operations, 
more  particularly  the  disposition  of  articles  of  export. 

While  this  may  be  true,  similar  advantages  cannot  be  expected  from 
such  an  application  at  this  late  day  to  surveyed  and  permanently- 
marked  subdivisions  of  the  earth's  surface,  the  titles  to  which,  for  ages 
to  come,  must  be  traced  from  time  to  time,  by  description,  back  to  their 
origin.  This  class  of  evils  will  be  increased  in  number  by  the  ordinary 
changes  connected  with  additions  to  and  partitions  of  estates. 

It  may  be  asserted  that  some  of  the  disadvantages  of  fractional 
linear  and  superficial  measure  can  be  averted  by  the  substitution  of  li 
township  of  different  dimensions  from  that  now  legalized,  but  such  ac- 
tion, aside  from  other  inconveniences,  would  involve  the  expense  of  re- 
tracement  of  many  standard  and  meridian  lines  now  marked  in  the  field 
to  suit  the  present  subdivisional  system. 

It  will,  I  trust,  be  seen  from  the  foregoing  that  the  substitution  of  the 
meter  for  the  convenient  unit  now  used  in  land  surveys  is  not  likely  to 
promote  the  interests  of  this  branch  of  the  service."  On  the  contrary, 
the  effect  will  be  to  increase  its  labors  and  expenses,  and  to  cause  great 
inconvenience  to  the  public  for  many  years  to  come,  and  these  embar- 
rassments seem  to  be  unbalanced  by  any  corresponding  advantage. 

Governed  by  these  views,  and  without  desiring  to  influence  opinion 
as  to  the  ell'ect  of  the  proposed  obligatory  law  in  other  departments  of 
the  public  service,  I  would  respectfully  suggest  the  propriety  of  exempt- 
ing the  public  land  surveys  from  its  operations. 

If,  however,  it  should  be  deemed  inexpedient  to  make  such  exemption, 
I  would  further  suggest  that  a  period  of  three  years  from  date  of  pas- 
sage of  the  proposed  obligatory  law  be  allowed  this  branch  of  the  service 
in  which  to  make  suitable  preparations  iu  field  and  office  to  meet  the 
demands  of  the  new  system. 

The  aforementioned  copy  of  the  House  resolution  is  herewith  returned. 

I  have  the  honor  to  be,  very  respectfully, 

J.  A.  WILLIAMSON, 

Commissioner. 

Hon.  Carl  Schurz, 

Secretary  of  the  Interior. 
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Uepaetment  of  the  Intesior, 

Ukited  States  Patent  Office, 
Washington,  IK  C,  March  14,  ItiTS. 

Sue :  I  have  tl>e  Loiior  to  ackoowleilge  tbe  receipt  of  resolution  of 
the  ilousc  of  He|ireB€Dtat^ves  of  NoTeiDt>er  G,  1877,  trausmitted  b; 
\oii  for  report  Jatiuary  17.    Tbe  resolution  calls  for  a  report — 

FirRt.  Upon  the  objtctioDs,  if  anj  exist,  to  making  obligatory  in  al! 
government  transactions  tlie  metric  syHteiu  of  wei;;hts  and  measures, 
and  bow  long  notice  should  l>o  given  before  such  obligatory  use  can  be 
introduced  without  detriment  to  the  public;  and,  aecoiid,  as  to  the  ob- 
jections, if  any  exist,  to  making  the  metric  Bysteiu  obligatory  in  all 
transaclious  between  iudiriduals,  and  tbe  earliest  date  that  could  be 
set  for  its  obligatory  use  tliroughout  the  United  States.  It  should  be 
remarked  that,  so  far  as  the  business  of  this  office  is  conceroed,  the 
whole  question  is  one  of  very  little  moment. 

Measurements  of  weights  and  quantity,  it  is  true,  sometimes  are  an 
important  factor  in  inventions  relating  to  chemical  processes  and  com- 
position of  matter;  but  as  such  quantities  are  in  office  practice  always 
proportionate,  it  is  of  no  consequence  whatever  what  system  of  measnrt- 
meut  is  used.  The  proportion  of  two  to  one  is  clear  act]  precise,  gad 
tlie  same  under  all  systems. 

I  assume,  therefore,  that  a  report  is  desired  from  me  rather  as  ■ 
imasible  expert  on  matters  closely  affecting  the  whole  range  of  arts 
and  sciences,  and  I  shall  consider  the  question  as  one  of  public  concera. 
entirely  outside  of  the  interest  of  this  office. 

In  the  first  place,  the  formal  statement  of  the  resolution,  whereby  it 
is  proposed  to  consider  separately  the  interests  of  the  goverDment  and 
of  the  public  generally  upon  this  question,  appears  to  be  an  unfor- 
tunate one.  The  mutual  interests  of  the  government  and  people,  as  ia- 
staoced  in  the  work  of  the  Post  Office  and  of  the  General  Land  Office, 
are  not  to  be  separated.  The  dealings  of  the  governmeiit  witli  the  pub- 
lic in  the  purchase  of  supplies  for  the  Army,  Navy,  Indian  Bnreau,  aad 
alt  its  departments,  are  interminable,  and  the  use  of  a  particalar  sys- 
tem of  weights  and  measures  iu  ordinary  commercial  transactions  by 
the  government  makes  its  use  among  the  ]>eople  unavoidable.  Some 
delay  might  occur  before  its  use  would  become  universal  in  transactions 
between  individuals,  but  the  abandonment  of  the  old  system,  however 
IKiputar,  would  t>e  only  a  question  of  time.  In  fact,  the  only  practicable 
means,  in  my  opinion,  whereby  the  adoption  of  the  new  system  by  tbe 
-people  of  tbe  United  States  could  be  accomplished  would  be  by  making 
its  use  obligatory  in  all  government  transactions. 

The  general  question  as  to  the  practical  advantagen  of  the  metric  sys- 
tem overthosenowin  use  iu  English-speaking  countries  has  been  arge<l 
for  many  years.  It  is  enough  to  say  that  almost  the  sole  advantage 
claimed  for  it  is  the  facility  of  calculation  resalting  from  its  decimal 
character.  To  a  full  appreciation  of  this  advantage  the  people  of  tbe 
United  States  may  be  considered  committed  by  the  adoption  of  their 
decimal  currency,  which  for  convenience  apparently  leaves  nothing  to 
be  desired. 

It  may  fairly  be  questioned,  however,  whether  a  system  which  admits 
of  decimal  divisions  only  possesses  special  advantages  beyond  mere 
facility  of  calculation.  The  division  into  halves  and  quarters  has  been 
found  indispensable  iu  our  coinage.  It  is  a  natural  division,  which  tbe 
mind  readily  grasps,  and  iu  its  subdivisions  is  more  readily  appreciate*! 
than  tbe  d'wwiQQb^  tenths,  hundredths,  and  thousandtbs.     If  we  have 
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a  clear  couception  of  the  leDgth  of  one  yard,  we  readily  grasp  the  idea 
of  two  yards,  but  can  hardly  intelligently  grasp  that  of  ten  yards ;  and 
the  reverse  is  strictly  true.  The  mind  does  not  readily  vault  over  the 
wide  intervals  that  the  decimal  system  demands. 

Hence,  while  from  the  nature  of  our  numerical  notation  the  use  of  a 
decimal  system  facilitates  calculation,  its  advantages  over  others  in  all 
practical  operations  are  subject  to  question,  and  until  these  advantages 
have  been  most  emphatically  demonstrated,  I  should  be  slow  to  recom- 
mend that  the  use  of  the  metric  system  be  made  obligatory  upon  the 
American  people.  Our  commercial  transactions,  other  than  domestic, 
must  always  be  largely  with  other  English-speaking  people,  who  use 
the  same  systems  with  ourselves,  and  I  cannot  believe  it  advantageous 
to  make  such  a  radical  change  as  this  resolution  suggests  except  with 
the  concurrence  and  concerted  action  of  Great  Britain  and  her  colo- 
nies. 

These  objections  to  the  use  of  the  metric  system  in  the  ordinary 
transactions  of  life  are,  however,  of  trifling  importance  compared  with 
others,  which  seem  almost  insurmountable.  It  matters  little  by  what 
system  of  weight  or  measure  we  buy  or  sell  our  sugar  or  coffee,  or  silk 
or  calico ;  the  transaction  is  quickly  at  an  end ;  and  the  compara- 
tive convenience  of  one  system  rather  than  another  is,  in  most 
cases,  a  matter  of  habit  only.  A  versatile  people  might  quickly  enough 
accustom  themselves  to  the  use  of  any  ordinarily  convenient  system  for 
such  transactions  as  these;  but  transactions  which  involve  the  title  to 
valuable  property,  and  become  matters  of  record,  which  are  perpetu- 
ated from  one  generation  to  another,  present  qiiite  a  different  aspect. 

The  history  of  the  Mississippi  Valley  affords  a  practical  illustration 
of  the  difficulty  of  substituting  one  system  of  land-measurement  for 
another.  It  is  well  known  that  the  early  French  settlers  of  Saint  Louis 
and  vicinity  laid  out  their  land  in  arpentSj  the  arpent  being  somewhat 
less  than  an  acre,  and  the  common  unit  for  laud-measurement  in  use 
among  them.  Since  that  time,  the  territory  has  passed  from  French  into 
Spanish  hands,  and  from  Spanish  to  our  own.  It  has  been  for  nearly 
three  quarters  of  a  century  American  soil.  The  French  settlers  have 
become  merged  with  the  emigrants  from  the  East  and  Europe  that  have 
filled  the  Mississippi  Valley.  Old  customs  have  disappeared,  and  the 
few  lingering  reminders  of  French  occupation  are  cherished  by  the 
antiquarians  with  almost  as  much  tenderness  as  if  they  were  relics  of 
Assyria  or  Babylon.  But  to-day  there  is  scarcely  a  piece  of  real  estate 
in  the  vicinity  of  Saint  Louis  that  is  not  measured  in  arpents.  It  is  so 
advertised,  so  sold,  and  this  word  lingers  in  the  speech  of  the  people, 
and  the  area  it  indicates  lingers  in  their  daily  transactions  with  a 
tenacity  that  nothing  appears  to  shake.  Now  there  is  nothing  in  the 
arpent  which  makes  it  a  more  convenient  unit  of  measurement  for  land 
than  the  acre.  But  its  retention  under  the  circumstances  is  something 
more  than  a  question  of  mere  habit  or  use.  It  is  because  all  real  estate 
transactions  are  matters  of  permanent  record,  and  permanent  records 
are  only  changed  with  great  difficulty.  To  change  them  involves  trans- 
lation, tedious  and  accurate  computation,  the  discarding  of  original 
records,  and  opens  the  door  to  mistakes  and  fraud;  and  the  possibilities 
of  these  are  without  end. 

For  a  little  district  of  a  few  square  miles  along  the  Mississippi  Biver 
now  substitute  the  area  of  our  nation  with  its  vast  estates,  its  little 
farms,  its  villages  and  town  lots,  all  measured  by  acres,  its  great  cities 
in  which  ground  is  measured  minutely  down  to  fractions  of  an  inch, 
and  consider  the  vast  and  costly  records  in  which  the  titles  to  all  this 
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projierty  is  set  forth.  Cousider  the  area  of  oar  Weslern  States  sod 
TeiTilories,  where  nuder  the  esistiog Congressional  surveys  the  tlivisioDB 
into  townships,  sections,  qasrter  sections,  &c.,  have  become  not  oolf 
matters  of  record  bnt  actaally  enter  into  the  social  and  political  life  of 
the  |>eople. 

If  three  quarters  of  a  ceutury  hare  done  so  little  to  oliliterate  the 
system  of  laud-measaremeuc  at  Saint  Ixtuis  uuder  the  existing  circom- 
stftuces,  what  period  would  be  required  to  chauge  the  present  received 
system  of  the  euUre  country  to  the  one  proposed  t  Left  to  the  operation 
of  natnral  causes,  it  is  safe  to  say  it  would  never  be  done.  Were  there 
compensatory  advanUiges,  the  authority  of  government  might  be  exerted 
to  bring  about  such  a  change;  but  there  are  none.  Even  the  facility  of 
calcnlation  ro  sought  fur  disajipeare  iu  view  of  the  long  array-  of  figures 
and  fractions  necessary  iu  translating  the  terms  of  one  system  into  the 
terms  of  the  other.  There  is  nothing  to  compensate  for  the  hardship 
and  the  danger  that  would  ensue  from  such  a  change. 

The  existing  law  makes  the  use  of  the  metric  system  permissible. 
Those  who  find  it  to  their  advantage  do  and  will  employ  it.  But  I 
would  not  advise  legislation  further. 

Should  it  appear,  however,  to  OongreKs  desirable  to  make  its  use 
obligatory,  I  would  urge  that  the  expense  of  substituting  uew  weights 
and  measures  in  the  honseholda  and  shopsof  our  people  is  a  serious  item, 
and  ought  not  to  be  made  needlessly  burdensome.  It  is  probable  that 
in  the  course  of  ten  years  on  an  average  these  would  have  to  be  re- 
placed by  new.  A  period  somewhat  shorter  than  this  might  be  fixed 
upon,  since  a  large  proportion  of  those  now  in  use  are  partially  wora. 
Not  less  than  five  years  nor  more  than  ten  is  the  limit  I  would  suggest 
for  making  the  use  of  the  metric  system  obligatory  iu  ordioary  transac- 
tions, if  this  is  determined  upon,  but  for  real  estate  transactions  I  loot 
upon  this  change  as  impracticable  and  not  to  be  considered. 

I  remain,  Mr.  Secretary,  with  great  resjiect,  your  obedient  servant, 
ELLIS  SPEAK, 
CommUaioaer  of  Patentt. 
Hon.  Carl  Schubz, 

Secretary  of  the  Interior. 


Depaetment  of  the  Intbriob, 
Bureau  op  Educatiow, 
Washington,  D.  C,  January  12, 1878. 
Sir:  I  have  the  honor  to  return   herewith  the  copy  of  a  resolution  ot 
the  House  of  Representatives  of  November  0,  18T7,  respecting  the 
adoption  of  the  metric  system  of  weights  and  measures,  together  with 
a  paper  prepared  in  accoi'dance  therewith,  and  arn, 
Very  respectfully,  your  obedient  servant, 

JOUN  BATON, 

Commissioner. 
The  honorable  the  Secretary  of  the  Interioii. 


The  resolution  of  the  House  of  Representatives  of  November  9, 1877, 
respecting  the  adoption  of  the  metric  system  of  weights  and  measar«s, 
comprehends  two  questions,  one  as  to  the  practicability  of  its  adoption 
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In  all  goverumeotal  transactions,  and  the  otber  as  to  the  practicability 
of  enforcing  its  adoption  for  all  transactions  between  individaals. 

I. 

The  first  question  is  best  answered  by  considering  the  transactions  of 
the  Federal  Government  with  the  governments  and  subjects  of  other 
nations  apart  from  its  transactions  with  its  own  citizens  and  inhabitants. 

1.  The  transactions  of  the  Federal  Oovernment  with  foreign  nations 
and  their  subjects,  in  which  weights  and  measures  are  found  useful  and 
necessary,  are  chiefly  under  the  supervision  of  the  Secretary  of  the  Treas- 
ury and  the  Postmaster-General.  So  far  as  this  department  is  informed, 
no  greater  difficulty  or  delay  is  to  be  apprehended  if  the  metric  system 
of  weights  and  measures  be  substituted  for  those  now  in  use  than  was 
experienced  in  the  adoption  of  the  gram  as  the  unit* weight  of  the  inter- 
national postal  union,  now  in  force. 

2.  The  Department  of  the  Interior,  while  not  having  such  vast  com- 
mercial relations  to  the  public  as  the  Treasury,  performs  various  duties 
which  render  the  use  of  weights  and  measures  necessary.  Among  these 
I  mention  the  following : 

THE  DEPARTMENT  IN  GENERAL. 

In  the  purchase  of  wood,  coal,  ice,  gas,  stationery,  carpets,  curtains, 
window-shades,  &c. 

In  the  weighing  of  parcels  and  letters  for  the  mail. 
In  all  publications,  correspondence,  &c. 

THE  PATENT  OFFICE. 

In  all  dimensions  of  drawings,  models,  photo  lithographs,  specifica- 
tions, and  other  things  relating  to  patents  for  inventions. 
In  the  library. 

THE  PENSION  OFFICE. 

In  the  description  of  injuries  or  abnormal  conditions  on  account  of 
which  pensions  are  applied  for  or  granted. 

THE  GENERAL  LAND  OFFICE. 

In  the  survey  and  sale  of  the  public  lands,  and  in  the  preparation  of 
the  necessary  maps,  charts,  and  papers  connected  therewith. 

THE  OFFICE  OF  INDIAN  AFFAIRS. 

In  the  purchase  and  distribution  of  food,  clothing,  medicine,  &c.,  for 
treaty  Indians,  and  in  the  papers  and  accounts  connected  therewith. 

THE  BUREAU  OF  EDUCATION. 

For  cartographic  and  bibliographical  uses. 

THE  CENSUS  OFFICE. 

In  the  publications  of  the  decimal  census,  wherever  appropriate. 
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THE  GEOLOOICAL  AND  GEOGRAPHICAL   SDBVEYS. 

lu  thfl  work  of  surrejiog  and  eiploring,  and  in  the  constnictioQ  o< 
the  maps,  aectioDS,  &c.,  couDected  tberewitb. 

THE  RBFOBM-SCnOOL,  JAIL,   AND   HOSPITALS. 

In  tbe  record  of  vital  nnd  medical  Btatiatics,  etc. 

3.  Tbe  -most  intimate  relation  which  this  department  bears  to  tbe  pab- 
lie  is  aadoobtedly  as  the  vendor  of  the  public  lands.  The  present  sys- 
tem of  Borreyiug  is  based  on  the  relation  between  tbe  mile  or  unit  of 
itinerary  measure  and  the  acre  or  unit  of  land  measure,  tbe  section  of 
one  square  mile  containing;  C40  acres.  Thus  tbe  survey  fnmisfaes  an 
easily- applied  measure  of  distances,  as  well  as  a  simple  and  beantifiil 
rectangular  division  of  tlie  pulilic  lands.  These  are  practical  advan- 
tages which  should  not  be  hastily  resigned.  If  the  hectare  of  the  metric 
system  be  adopted  as  the  unit  of  land-measure,  instead  of  tbe  acre,  the 
most  convenient  and  suitable  practice  would  be  to  provide  that  the  new 
section  of  land  should  consist  of  256  hectares,  and  be  a  square  parcel  of 
land  measuring  1,600  meters  each  wny.  The  sides  of  this  square  would 
measure  5,240  feet  1.6012  inches,  or  30  feet  7.3078  inches  less  than  one 
mile.  The  following  diagram,  in  which  5  millimeters  represent  100 
meters,  illustrates  this  plau  : 
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A  b=100  meters ;  A  B=400  meters ;  A  C=S00  meters ;  A  D=l,6W 
meters,  or  5,219  feet  1.6012  inches. 

A  bo  d=l  hectare;  A  B  £  H=16 hectares,  or  y'^  section;  ACFI= 
64  hectares, or  i  section ;  A  D  O  K=25C  hectares,  or  632.60112SS1  acres. 

It  will  be  observed  that  the  distance  A  D  is  only  30  feet  7..3078  inches 
less  than  llieTJaxteA Slates  mile,  and  that  the  section  A  D  G  K  is  smaller 
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than  1  square  mile  bj  7.39887119  acres  only.  A  township  of  36  sacb  sec- 
tions would  contain  9,216  hectares.  If  sold  for  $3.12^  cents  per  hectare^ 
the  section  would  bring  the  same  price  as  the  present  square  mile. 

II. 

The  second  inquiry  of  the  House  committee  suggests  several  consid- 
erations which  I  shall  briefly  review  one  by  one ;  premising  that  the 
only  valid  reason  for  a  change  in  the  weights  and  measures  of  a  country 
is  the  greater  convenience  attained.  Theoretical  considerations  are  to 
be  discarded.  In  any  change  at  the  present  time,  three  courses  of  action 
are  open  to  us: 

1.  The  metric  system,  substantially  as  used  in  France,  may  be  substi- 
tuted for  our  present  system.  Belgium,  Italy,  and  other  nations  have 
adopted  this  plan.  The  principal  practical  objections  to  its  adoption 
are  that  it  would  be  an  entire  revolution  of  our  present  thoughts,  ap- 
prehensions, and  usages,  and  that  the  nation  with  which  we  have  the 
closest  literary,  political,  ethnological,  and  commercial  connections,  to 
wit,  Great  Britain,  has  not  adopted  it. 

2.  The  standards  now  in  use,  the  yard,  the  gallon,  the  bushel,  the 
mile,  and  the  section,  may  be  slightly  modified  so  as  to  have  a  metric 
value,  easily  convertible  into  the  corresponding  metric  units  of  meas- 
ure. This  has  been  done  by  the  German  Empire.  The  imperial  stab 
is  a  meter,  the  kanne  is  a  liter,  the  schoppen  is  a  half-liter,  the  fass  is  a 
hectoliter,  the  scheffel  is  a  half-hectoliter,  thepfund  is  a  half-kilogram  ; 
these  names,  once  belonging  to  many  slightly  difierent  units,  and  there- 
by causing  endless  confusion  and  pecuniary  loss,  now  have  a  definite 
and  uniform  value  all  over  the  empire,  and  their  new  values  have  been 
accepted,  not  only  without  objection,  but  with  general  satisfaction. 

3.  We  may  retain  the  yard,  gallon,  bushel,  pound,  and  acre,  and  by 
the  decimal  S3'8tem  of  multiplication  and  division  derive  a  new  and 
more  convenient  series  of  weights  and  measures  therefrom.  We  have 
used  the  decimal  system  in  our  coinage  theoretically ;  the  series  from 
low  to  high  being  the  mill,  cent,  dime,  dollar,  and  eagle ;  practically 
we  use  the  mill  onl}'  in  expressing  the  rates  of  taxation  (as  three  mills 
to  the  dollar),  the  cent  and  dollar  in  ordinary  business,  the  dime  as  a 
subsidiary  coin,  the  eagle  never  nowadays,  as  the  half-eagle  is  a  more 
convenient  coin.  We  use  in  surveying  the  link  of  7.92  inches  and  the 
Gunter's  chain  of  792  inches  or  66  feet,  the  square  chain  (of  16  square 
rods),  and  the  acre  of  ten  square  chains. 

Sweden  adopted  the  decimal  notation  some  years  ago.  I  am  informed 
that  after  a  full  trial,  that  country  has  decided  to  adopt  the  metric  sys- 
tem on  and  after  January  1, 1889.  This  seems  to  indicate  that  the 
decimal  notation  is  only  a  palliative  measure  in  practice. 

The  metric  system  of  weights  and  measures  has  been  adopted,  in  one 
of  the  two  ways  above  mentioned,  by  the  Argentine  Republic,  Bolivia, 
Brazil,  Chili,  the  United  States  of  Colombia,  Ecuador,  Mexico,  Peru, 
and  Uruguay,  in  the  Americas;  by  Austria-Hungary,  Belgium,  Frauce, 
the  German  Empire,  Greece,  Holland,  Italy,  Portugal,  Boumania,  Spain, 
and  Switzerland  in  Europe ;  by  the  British  in  the  East  Indian  posses- 
sions, and  by  the  viceroy  of  Egypt. 

It  is  permitted  in  Great  Britain  and  her  colonies,  and  in  our  own 
country  ;  these  and  Kussia  are  the  only  commercial  nations  of  any  im- 
portance where  it  is  not  legally  obligatory. 

Should  the  metric  system  be  adopted  for  ordinary  use  in  this  country, 
or  should  our  standards  be  modified  so  as  to  be  readily  compared  there* 
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with,  it  is  obvioas  that  the  influence  on  certain  indastries  would  be  very 
great. 

Lumber,  now  sawed  16  feet  long,  would  then  probably  have  to  be  5 
meters  long,  an  excess  of  nearly  5  inches ;  a  thickness  of  2i  centimeters 
would  correspond  near  enough  to  our  inch. 

A  cord  of  firewood  would  be  2.50  meters  long,  1.25  meters  wide  aod 
high,  and  would  contain  about  136  cubic  feet,  instead  of  128,  as  now. 

A  new  ton  of  1,000  kilograms,  equal  to  somewhat  more  than  2,205 
avoirdupois  pounds,  would  be  an  acceptable  substitute  for  the  ^^long^ 
and  ^^ short"  tons  now  in  use. 

A  new  gallon  of  4  liters  capacity,  and  a  new  bushel  equal  to  4  deca- 
liters, would  do  away  with  much  of  the  confusion  inevitable  under  the 
use  of  the  present  dry  and  liquid  measures. 

The  federal  government  can  assist  in  the  general  comprehension  of 
the  metric  system,  preparatory  to  its  obligatory  use  by  the  people,  in 
various  ways. 

It  can  use  it  exclusively  in  all  instruments  of  precision  prepared  for 
its  departments,  offices,  and  employes. 

It  can  construct  all  maps,  charts,  and  diagrams,  by  the  system. 

It  can  use  the  system  in  all  purchases,  surveys,  and  sales. 

It  can  use  it  in  all  its  publications,  legislative,  executive,  and  jadi- 
cial. 

It  can  require  a  thorough  knowledge  of  and  familiarity  with  the  sys- 
tem of  candidates  for  admission  to  its  military,  naval,  m3dical,  and  civil 
service. 

As  an  example  of  the  way  in  which  government  can  influence  matters 
of  this  kind,  I  give  one  or  two  items  about  stationery  : 

Writing-paper  is  now  generally  supplied  by  the  trade  in  reams  con- 
taining 480  sheets;. the  official  ream  might  be  made  .500  sheets;  the 
weight  might  be  expressed  in  kilograms;  the  rulings  for  ordinary  styles 
one  centimeter  apart. 

Official  envelopes,  and  all  envelopes  supplied  by  the  post>office  de- 
partment, could  be  made  to  carry  a  decimeter  scale,  divided  into  cenM- 
meters  and  millimeters  along  their  lower  margin,  properly  indicated. 

Ink  and  mucilage  might  be  ordered  in  bottles  containing  a  liter  in- 
stead of  a  quart. 

I  would  also  suggest  that  the  use  of  the  centigrade  thermometer  instead 
of  Fahrenheit's,  and  of  barometers  graduated  to  millimeters  instead  of 
fractions  of  an  inch,  should  accompany  any  substitution  of  the  metric 
for  the  present  system. 

Some  confusion  in  the  discussion  of  this  subject  has  occurred  by  the 
slightly  different  values  given  to  the  meter.  The  calculation  of  Capt. 
Alexander  R.  Clarke,  of  the  British  ordnance  survey  office,  is  probably 
the  most  correct,  i.  e.,  that  the  meter  is  equal  to  39.370432  inches. 

ADDENDUM. 

I  am  informed  that  Dr.  Franklin  B.  Hough,  formerly  superintendent 
of  the  New  York  State  census,  has  revised  some  interesting  statistics 
prepared  by  him  in  regard  to  the  different  weights  in  avoirdupois  pounds 
of  a  bushel  of  various  commodities  as  provided  by  the  laws  in  certain 
States  and  Territories.  Appreciating  the  value  of  such  a  statement  in 
connection  with  the  subject  of  this  paper,  I  have  requested  him  to  sup- 
ply me  with  a  copy  of  his  table.  This  he  has  done,  and  with  it  has 
written  a  letter,  from  which  the  following  extracts  are  made : 

*     *    *    I  herewith  submit  a  table  of  weights  of  a  bushel  of  grain  and  other  commodities, 
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recently  prepared  by  me  for  use  \n  a  work  now  in  coarse  of  publication  designed  to  /acilitata 
the  preservation  of  statistical  records  of  farm  industries.    *     •    * 

An  examination  of  the  table  will  show  at  a  glance  that  while  in  some  instances  sufficient 
uniformity  exists — as,  for  example,  iu  the  weight  of  wheat,  which  is  60  pounds  to  the  bushel 
in  every  case  where  it  is  mentioned— yet  that  there  is  a  singular  aiscrepancy  in  other 
cases  that  might  lead  to  serious  misunderstanding  in  dealings  between  citizens  of  different 
States. 

As  an  instance  of  this  disparity,  it  may  be  noticed  that  1,000  bushels  of  barley,  bought 
in  the  State  of  Kansas  at  4b  pounds  to  the  bushel,  would  become  1,500  bushels  in  New 
Orleans,  where  a  contract  for  delivery  would,  in  the  absence  of  agreement  to  the  contrary, 
be  satisfied  at  the  rate  of  32  pounds  to  the  bushel. 

In  the  case  of  rye,  1,000  bushels  would,  by  the  same  transfer,  become  1,750  bushels ;  and 
in  other  cases  differences  might  arise  which  if  not  so  great,  are  manifestly  as  unjust  in  the 
settlement  of  commercial  accouuts. 

'  *  *  Instances  are  not  wanting  of  an  exception  to  the  rule  in  favor  of  certain  coun- 
ties, so  that  the  statute  weight  of  a  buMhel  was  not  uniform  at  a  given  time  throughout  the 
State.  An  instance  of  this  occurred  in  an  act  passed  March  14,  1844.  by  the  legislature  of 
New  Jersey,  making  a  bushel  of  corn  55  pounas  in  Salem  County,  while  it  was  56  pounds 
in  the  rest  of  the  State. 

In  one  instance,  an  act  now  in  force  discriminates  in  favor  of  a  commodity  produced 
within  the  State  as  against  the  same  brought  from  a  neighboring  State.  This  was  bv  a 
law  of  Indiana,  approved  March  7,  1863,  fixing  the  weight  of  a  bushel  of  mineral  coal  at 
70  pounds  if  mined  within  the  State,  and  at  80  pounds  if  mined  without  and  sold  within  the 
State. 

As  a  general  rule,  these  weight-s  as  fixed  by  law  are  declared  to  be  intended  as  a  standard 
of  reference  in  the  absence  of  an  expressed  agreement,  but  an  instance  may  be  cited  in 
which  this  option  of  special  contTAci  is  forbidden^  and  either  one  of  the  parties  may  obtain  a 
forfeiture  from  the  other,  if  he  is  unwilling  to  accept  the  weight  as  fixea  by  law.  I  refer  to 
the  act  of  the  Maine  legislature  of  February  17,  lcj74,  fixing  the  weight  of  a  bushel  of  apples 
at  fortv-four  pounds,  and  forbidding  agreement  to  the  contrary,  under  a  forfeiture  of  25  cents 
to  each  bushel.     •     *     * 

Custom  has,  in  some  markets,  already  fixed  upon  the  cental,  or  one  hundred  pounds  avoir- 
dupois, as  a  unit  in  the  sale  of  grains,  and  if  this  were  adopted  as  the  measure  of  all  commodi- 
ties mentioned  in  the  table  under  consideration,  there  would  be  no  ditticulty  in  adjusting 
prices  to  this  standard  in  whatever  might  be  bought  and  sold. 

Keferring  back  to  the  differences  noticed  in  the  weights  of  a  bushel  between  different  States, 
there  can  w  no  doubt  but  that  an  appeal  to  the  courts  of  any  one  of  the  States  would  lead 
to  a  decision  in  accordance  with  the  laws  of  that  State  in  fixing  the  weight  of  a  bushel  of 
^rain.     It  is  further  evident  that  decisions  in  State  courts  of  last  appeal  might  be  as  discord- 
ant upon  this  subject  as  the  laws  themselves. 

But  the  Constitution  of  the  United  States  provides  that  "  full  faith  and  credit  shall  be 
ffiven  in  each  State  to  the  public  acts,  records,  and  judicial  proceedings  of  every  other  State. 
And  the  Congress  may  by  general  law  prescribe  the  manner  in  which  such  acts,  records,  and 
proceedings  shall  be  proved,  and  the  effect  thereof.** 

It  is  easy  to  understand  how  the  ''  manner  of  proof  **  might  be  provided  for,  much  easier 
than  to  foresee  in  this  instance  '*  the  effect  thereof";  but  should  a  case  of  difference  between 
citizens  of  different  States,  arising  from  a  misunderstanding  on  this  subject,  be  brought  for 
decision  in  the  Supreme  Court  of  the  United  States,  it  is  evident  that  great  difficulty^  would 
be  experienced  in  giving  that  equal  credit  due  to  each  State  in  its  public  acts  and  judicial 
decisions  where  each  was  equally  positive  and  directly  opposed  to  the  other. 

On  carefully  examining  other  statutes  defining  the  weights  and  measures  of  quantities 
other  than  the  bushel,  we  find  differences  between  States  that  ought  not  to  exist.  The  num- 
ber of  cubic  inches  in  a  struck  bushel  differs  slightly,  and  the  contents  of  a  bushel  of  heaped 
measure  considerably.  The  gallon  of  milk  in  Vermont  and  Massachusetts  is  231  cubic 
inches,  or  *'  wine  measure,*'  while  in  New  Hampshire  it  is  282  cubic  inches,  or  **  beer  meas- 
ure.** The  superficial  area  of  a  half-bushel  (a  matter  of  consequence  in  selling  by  heaped 
measure)  is  not  uniform,  and  the  c  *ntents  of  a  barrel,  as  defiued  by  State  laws,  is  different 
in  different  States. 

Extending  these  comparisons  to  other  units  of  measure,  we  find  notable  discordance  in  the 
laws  relating  to  the  ins{)ection  of  staves,  lumber,  shingles,  and  other  forest  products ;  differ- 
ences that  ought  not  to  exist,  and  which  are  liable  to  lead  to  misunderstandings,  by  afford- 
ing opportunities  for  fraud.  The  difierences  that  exist  between  the  inspection  laws  of  the 
several  States  require  a  careful  study  before  venturing  upon  general  legislation,  to  the  end 
that  the  true  wants  of  the  country  and  the  equities  of  trade  may  be  served  without  prejudice 
to  any  section  or  interest. 
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Opfice  of  the  United  States  Geological  and 

Geographical  Survey  op  the  Territories, 

Washington,  D.  C,  March  20,  1878. 

Sir:  Iu  reply  to  your  commuDication  of  March  11,  asking  an  ex- 
pression of  my  views  in  regard  to  the  resolution  of  Mr.  CUirk,  of  Mis- 
souri, passed  by  Congress  November  G,  1877,  I  beg  to  state,  first,  that 
among  the  majority  of  scientific  men  in  all  countries,  a  uniform  system 
of  weights  and  measures  for  the  entire  civilized  world  is  held  as  a  mat- 
ter of  the  highest  importance.  As  far  back  as  1821,  Hon.  John  Quincy 
Adams  used  the  following  forcible  language : 

Uniformity  of  weights  and  measures,  permanent,  universal  uniformity,  adapted  to  the 
nature  of  things,  to  toe  physical  organization  and  the  moral  improvement  of  man,  would  be 
a  blessing  of  such  transcendent  magnitude  that  if  there  existed  upon  earth  a  combination 
of  power  and  will  adequate  to  accomplish  the  result  by  the  energy  of  a  single  act,  the  being 
who  should  exercise  it  would  be  among  the  greatest  of  benefactors  to  the  human  race. 

So  far  as  the  work  of  this  survey  is  concerned,  there  is  but  little  dif- 
ference in  the  two  sysl^ems.  In  our  map- work  it  is  unimportant  whether 
we  use  meters  or  miles,  frequently  using  both. 

There  are  special  cases  where  the  metric  system  might  be  made  oblig- 
atory immediatdy,  as  in  the  PostOffice  Department,  but  among  individ- 
uals or  in  English-speaking  countries  it  would  seem  quite  impossible  to 
make  the  metric  system  compulsory  during  the  present  generation. 
Our  people  cannot  think  in  that  system,, and  must  therefore  consume  a 
certain  amount  of  time  in  translating  from  one  into  the  other. 

The  metric  system  will  probably  be  required  to  be  introduced  into  the 
common  schools  to  the  exclusion  of  our  English  method. 

It  is  believed  that  all  objections  to  the  metric  system  will  be  entirely 
overcome  in  the  progress  of  the  times. 

Very  respectfully,  your  obedient  servant, 

F.  V.  HAYDEX, 

United  States  Geologist 
Hon.  Carl  Schurz, 

Secretary  of  the  Interior. 


Department  of  the  Interior, 
United  States  Geographical  and  Geological 
Survey  of  the  Rocky  Mountain  Eegion, 

Washingto7i,  D.  C,  May  3,  1878. 

Sir  :  I  have  the  honor  to  acknowledge  the  receipt  of  your  letter  of 
March  11,  communicating  to  me  the  resolution  of  the  House  of  Kepre- 
sentatives,  on  motion  of  Hon.  John  B.  Clark,  jr.,  of  Missouri,  namely : 

Resolved f  That  the  heads  of  the  executive  departments  of.  the  government  be,  and  thej 
are  hereby,  requested  to  report  to  this  House,  at  as  early  a  date  as  practicable,  what  objec- 
tions, if  any,  there  are  to  makings  obligatory  in  all  governmental  transactions  the  metrical 
system  of  weights  and  measures,  whose  use  has  been  authorized  in  the  United  States  by  act 
of  Congress,  &,c. 

In  which  letter  you  also  desire  me  to  give  an  expression  of  my  opinion 
upon  the  subjects  referred  to  in  said  resolution.  I  have  the  honor  to 
reply  as  follows : 

It  appears  to  be  the  conviction  of  many  able  men  who  have  studied 
the  subject,  that  the  adoption  of  the  metric  system  now  employed  by 
France,  Germany,  and  other  countries,  would  be  beneficial  to  the  people 
of  this  country  in  many  ways,  by  diminishing  the  labor  of  computation 
and  promoting  the  accuracy  of  records  and  accounts,  the  proper  keep- 
ing ot  which  is  so  essential  to  and  intimately  associated  with  the  welfare 
of  the  entire  people.  There  can  be  no  question  that  if  all  computations 
could  be  at  once  settled  upon  the  basis  of  this  system,  and  if  those  who 
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(]aily  make  use  or  computaciona  were  as  thorongbly  babitaated  to 
they  are  to  the  beterogeueoas  system  now  in  use,  the  ^aia  would  )!r 
very  great.  On  the  other  haud,  it  cannot  be  denied  that  uiuchdifficnltT 
must  be  eocoautered  and  no  small  amonut  of  inconvenieuce  entailed  ii 
making  tbe  trannition,  and  the  qnestion  is  resolved  into  tbe  ulterior  <m 
of  whether  the  advantages  to  be  secured  by  the  cliange  would  mon 
than  compensate  for  the  diflicultieB  of  making  it.  While  tbe  affirmatiri 
view  of  this  question  appears  to  me  to  be  the  only  reasonable  one,! 
think  that  many  difflcullies  may  be  recognifcd. 

So  far  as  relates  to  tbe  adoption  of  tbe  metric  system  in  governmeati! 
t ran. 'taction 3,  the  principal  difficulties  seem  to  me  to  be  aa  follows:  All 
of  the  laws  of  the  United  States  which  involve  the  records  and  compit 
lations  of  weights  and  ineaBnres  specify  tbe  quantities  in  terms  of  tb 
existing  system.  Tbe  laws  relating  to  the  duties  on  imports  and  rate^ 
of  excise,  other  than  ad  rahrem,  S[>ecify  pounds,  tons,  feet,  yards,  galloos. 
&c.  Tbe  laws  relating  to  tbe  lauds  and  their  metes  and  bounds  specif; 
the  current  units  of  linear  or  superficial  measures.  In  governmental 
transaclious,  rates  of  purchase,  sale,  and  taxation  are  usually  so  adjusted 
to  weights  and  measures  as  to  be  easily  expressed  in  simple  number; 
and  very  simple  fractions.  For  example,  when  lands  are  sold  tbe  price 
is  ft  dollar  and  an  easily  expressed  fraction  of  a  dollar  per  acre.  The 
duty  upon  cloth  is  a  definite  number  of  cents  per  yard.  The  tax  on 
spirits  is  a  definite  number  of  cents  per  gallon.  To  change  tbe  mode  of 
compntatioD  iu  these  transactions  to  the  metric  system  without  so; 
alteration  in  the  present  prices  and  rates  of  taxation  would  involve  tl>« 
nseof  inconvenient  decimal  fractious.  To  obtain  that  simplicity  of  com- 
putation which  is  the  main  object  and  utility  of  the  metric  system,  il 
would  be  necessary  to  change  the  quantative  specifications  of  the  lav- 
Take  an  example :  The  present  tax  npou  distilled  spirits  is  90  cents  pw 
proof-gallon  ;  if  the  metric  system  were  to  be  employed,  without  anj 
change  in  the  rate  of  taxation,  the  law  would  have  to  read  that  the  tii 
per  proof  litre  should  be  23,770124  cents,  an  incommensurable  qaantit; 
more  difficult  to  employ  than  the  present  one,  and  the  most  obvious  waj 
of  meeting  tbe  difficulty  would  be  to  make  a  slight  alteration  ia  prices, 
excise,  and  duty  rates,  insufficient  to  affect  commercial  interests,  but 
sufficient  to  secure  the  required  simplicity  and  accuracy  of  specificalioD. 
This  difficulty  does  not,  however,  appear  to  be  insuperable,  for  if  Cod- 
gress  is  fully  satisfied  that  tbe  gain  from  the  use  of  the  metric  system 
is  more  than  sufficient  to  compensate  the  acknowledged  difSculties  of 
its  introduction,  the  remedy  is  simple  and  obvious. 

There  is  nnother  difficulty  which  must  be  apparent  to  all  who  have 
given  the  subject  even  a  cursory  examination.  The  government  is  fre- 
quently brought  into  relations,  involving  tbe  nse  of  weights  and  meas- 
ures, with  uneducated  persons  whose  powers  of  computation  are  limited, 
and  whose  ideas  are  so  thoroughly  imbued  with  the  present  system  that 
the  metric  system  is  almost  beyond  their  grasp,  and  who  would  be  codi- 
pelled  to  rely  upon  the  good  faitb  and  services  of  others  in  transactions 
where  tbe  law  would  hold  them  responsible  for  a  full  aad  intelligeot 
comprehension  of  their  own  acts  and  their  consequences.  I  believe, 
however,  that  we  are  more  apt  to  overrate  than  to  underrate  the  diffi- 
culties that  may  arise  from  this  source.  It  is  not  probable  in  any  event 
that  legislation  would  be  resorted  to  in  order  to  introduce  the  metric 
system  violently,  as  the  fact  would  be  recognized  that  the  people  most 
grow  into  and  adopt  it  gradually,  if  at  all,  and  that  this  gradual  adoption 
would  in  itself  furnish  a  reasonable  safegnard  against  snch  danger. 

It  would  no  doubt  be  easy  to  suggest  many  sources  of  difficnlty  which 
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in  a  general  way  are  analogous  to  those  already  stated,  and  of  wbich 
the  foregoing  are  intended  merely  as  examples.  If  the  inqniry  of  the 
committee  asking  for  objections  refers  to  insuperable  objections,  I  can 
only  state  that  Isee  none  of  that  character. 

There  are  certain  faces  worthy  of  consideration  in  this  connection. 
A  very  large  number,  probably  a  great  majority  of  all  the  citizens  of 
the  United  States,  are  already  so  fully  informed  on  this  subject  that  a 
change  to  the  new  system  is  by  them  deemed  wise.  In  very  many  of 
the  public  schools  of  the  ITnited  States,  and  the  private  schools  also,  the 
metric  system  is  taught ;  and  the  method  of  determining  in  units  of  the 
new  system  the  value  of  quantities  in  the  old  is  already  familiar  to  the 
youth  of  the  country.  It  is  desirable  that  this  interest  in  the  metric 
system  should  not  abate,  but  rather  that  some  stimulus  be  given  to  the 
acquirement  of  a  more  thorough  knowledge  of  and  familiarity  with  it. 
For  this  purpose  I  consider  that  it  would  be  wise  to  introduce  its  use 
into  some  departments  of  the  government  at  an  early  date. 

Having  made  as  careful  a  survey  as  time  and  circumstances  would 
permit  of  the  general  scope  of  government  business,  I  have  been  led 
to  the  opinion  that  it  might  be  introduced  into  governmental  trans- 
actions relating  to  international  commerce,  into  the  i)ostal  service, 
and  into  all  that  portion  of  the  business  of  the  General  Land  Office 
which  pertains  to  the  public  lands  yet  nnsnrveyed.  In  these  branches 
of  the  government  little  inconvenience  will  be  felt  by  private  indi- 
viduals, as  the  business  will  be  transacted  by  government  officers  and 
emploj^s  who  are,  or  should  be,  competent  to  the  task.  More  than 
one-half  of  the  whole  area  of  the  United  States,  including  Alaska,  is 
yet  unsurveyed  and  undisposed  of.  While  over  a  portion  of  this  great 
area  divisional  surveys  are  unnecessary,  yet  the  greater  part  must 
eventually  be  surveyed  antecedent  to  the  conveyance  of  titles  to  indi- 
viduals. 

If  the  metric  system  is  finally  to  prevail  in  this  country,  it  is  desirable 
that  these  lands  should  be  measured  and  conveyed  in  units  of  the  new 
system. 

While  I  deem  it  wise  to  introduce  the  new  system  gradually,  it  would 
be  unfortunate  to  check  the  growing  interest  in  it  by  a  rapid  change 
that  would  at  once  precipitate  on  the  people  all  the  difficulties  inevita- 
ble to  the  transition.  The  final  accomplishment  of  this  good  might 
thereby  be  indefinitely  postponed. 

Should  it  be  thought  desirable  to  introduce  the  new  system  more  ex- 
tensively into  the  business  of  the  government,  I  would  suggest  that  it 
might  be  adopted  in  transactions  relating  to  the  internal  revenue  and 
government  transportation ;  but  the  same  precaution  should  be  used  in 
these  cases  as  in  those  mentioned  above,  namely,  that  in  the  quantative 
specifications  of  the  law,  and  all  contracts  made  under  the  law,  rates 
should  be  adjusted  to  quantities,  so  as  to  be  expressed  in  a  simple  man- 
ner; for  if  this  is  neglected  the  new  method  will  be  so  burdensome  as 
to  bring  the  system  into  popular  disrepute.  I  entertain  the  opinion, 
however,  that  it  will  be  wiser  to  postpone  its  introduction  in  the  latter- 
mentioned  cases  until  it  has  been  thoroughly  tried  in  the  former. 

The  resolution  of  the  committee  also  inquires,  *'How  long  a  prelim- 
inary notice  sbonld  be  given  before  such  obligatory  use  can  be  intro- 
duced without  detriment  to  the  public  service  f"  So  far  as  it  relates  to 
transactions  between  the  government  and  individuals,  I  see  no  reason 
why,  if  it  is  to  be  introduced  at  all,  it  cannot  be  introduced  now  to  the 
extent  mentioned  above,  giving  only  such  preliminary  notice  as  \(onld 
be  necessary  to  make  all  persons  who  may  be  concerned  fully  apprised 
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of  tbe  intention  of  the  government.  For  this  pnrpoee  a  smfrle  j€w 
will,  in  my  opinion,  be  ample.  It  should  be  borne  in  miDd,  in  this  cob- 
nection,  that  the  transactions  of  the  government  differ  from  those  b6 
tween  individuals  in  the  following  important  particulars :  They  are 
more  deliberate,  and  are  matters  of  record,  involving  no  dangers  nor 
difficulties  except  such  as  the  intelligence  of  its  employes  is  presumably 
quite  adequate  to  meet,  whereas  the  transactions  between  individoak, 
over  the  cotinter  of  the  retail  store,  on  the  street,  or  in  the  farmyard^ 
are  frequently  without  record  or  voucher,  and  sometimes  made  by  iodi- 
vidoals  of  small  education.  In  such  cases  a  sadden  change  in  the  basis 
of  weights  and  measures  might  produce. serious  embarrassments. 

The  resolution  farther  inquires,  "What  objections  there  are,  if  any, 
to  making  the  metrical  system  obligatory  in  all  transactions  between 
individuals ;  and  what  is  the  earliest  date  that  can  be  set  for  the  oblig- 
atory use  of  the  metrical  system  throughout  the  United  States  T''  To 
the  first  part  of  this  question  one  general  and  comprehensive  answer 
may,  1  think,  be  given — that  the  only  objection  is  the  inconvenience  of 
making  the  change.  The  magnitude  of  this  objection  is  a  purely  prac- 
tical question,  which  legisbitors  are,  of  all  men,  probably  tbe  most  com- 
l)etent  to  estimate  correctly. 

In  all  business  transactions  relating  to  machinery  and  architectUTe, 
and  in  the  practical  u^e  of  the  metric  system  in  these  industries,  the 
inconvenience  will  be  great.  In  land  measnres  its  introduction  will  but 
slightly  inconvenience  the  people  at  large,  for  the  measurement  of  land 
is  practically  relegated  to  skilled  persons,  as  en^rineers  and  surveyors; 
and  the  conve3*aucing  of  lands,  to  persons  skilled  in  that  branch  of 
business. 

These  examples  will  illustrate  the  nature  of  the  problem  to  be  solved. 
It  is  one  of  exceeding  complexity  affecting  many  interests  in  diverse 
ways,  and  1  deem  it  wise  to  postpone  tbe  subject  of  making  the  new 
system  obligatory  between  individuals  to  some  future  time,  nutil  expe- 
lience  in  its  practical  use  by  the  government  shall  more  fnliy  dention- 
strate  the  many  advantages  to  be  derived  therefrom. 

If  the  general  use  of  this  system  is  eventually  compelled  by  law  it 
will  be  reasonable  to  retain  for  a  considerable  time  the  leirality  of  both 
systems  prior  to  the  last  step  in  the  transition.  This  will  involve  a  con- 
temporaneous use  of  the  two  systems,  in  itself  a  serious  inconvenience. 
This,  however,  is  obviously  a  part  of  the  price  which  the  government  and 
people  will  be  compelled  to  pay  for  ultimate  accomplishment  of  a  good 
work. 

In  the  above  statement  the  wisdom  of  adopting  the  metric  system  is 
postulated.  As  long  as  we  have  a  denary  or  decimal  system  of  numera- 
tion, a  de<*imal  system  of  weights  and  measures  is  the  most  simple  and 
convenient.  Imjirovements  might  be  suggested  in  the  new  system,  as  a 
decimal  system,  but  f^om  the  fact  that  such  improvements  are  of  minor 
importance,  and  tbe  further  fact  it  is  adopted  already  by  some  great  and 
enlightened  nations,  these  considerations  have  slight  weight,  and  an 
attempt  to  introduce  a  new  system  of  numeration  as  well  as  a  new  sys- 
tem of  weights  and  measures  would  be  a  change  of  such  magnitude  that 
it  may  be  well  at  present  to  consider  it  impracticable. 
I  am,  with  great  respect,  your  obedient  servant, 

J.  W.  POWELL, 
In  Charge  United  States  Oeagraphical  and 
Geological  Smtey^  Rocky  Mountain  Region, 

Hon.  Caul  Schurz, 

Secretar\)  oj  tVe  ltvle!\'\or. 


45th  Conoeess,  )    HOUSE  OF  RBPEESENTATIVES.    (  Ex.  Doc. 
2d  Session.       §  \  No.  72. 
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MESSAGE 

FROM  THE 


PRESIDENT  OE  THE  UNITED  STATES, 


TRANSMITTINO, 


In  compliance  with  a  resolution  of  the  House  of  Representatives  of  February 
21,  a  report  from  the  Secretary  of  State  in  reference  to  the  seizure  of  the 
steamer  Virginius. 


April  1,  187r^.— Heferred  to  the  Committee  on  Foreigu  Affairs  and  ordered  to  be  printed. 


To  the  House  of  Representatives : 

I  traDsmit  herewith,  in  compliaDce  with  a  resolution  of  the  House  of 
Representatives  of  the  21st  ultimo,  a  report  from  the  Secretary  of  State 
and  its  accompanying  papers. 

R.  B.  HAYES. 

Washington,  March  29, 1878. 

]NoTE. — Correspondence  between  Government  of  United  States  and 
Spain,  in  reference  to  seizure  of  the  steamer  Virginius,  &i5. 


Department  of  State, 

Washington^  March  26,  1878. 

To  the  President : 

The  Secretary  of  State,  to  whom  was  referred  the  resolution  of  the 
House  of  Representatives  of  February  21, 1878,  requesting  the  Presi- 
dent, ''  if  not  incompatible  with  public  interest,  to  transmit  copies  of  all 
correspondence  between  the  Government  of  the  United  States  and  Spain, 
not  hitherto  communicated,  in  reference  to  the  seizure  of  the  steaner  Vir- 
ginius, and  the  massacre  of  a  x>ortion  of  the  passengers  and  crew  of  the 
same,  and  to  inform  the  House  whether  Brigadier-General  Burriel  has  been 
tried  by  the  Spanish  authorities,  in  accordance  with  the  agreement  of 
the  Spanish  Government,"  has  the  honor  to  transmit,  in  answer  to  the  said 
resolution,  the  accompanying  papers,  including  a  translation  from  a 
paragraph  in  the  "liiario  de  la  Marine"  of  the  15th  of  January  last,  an- 
nouncing the  death  of  General  Burriel. 

WM.  M.  EYAUTS. 


12.  Traiisiatioii  from  the  "Diario  ue  la  Marina.' 


No.  1. 
Mr.  Cushhig  to  Mr,  Fish. 


No.  805.] 


Legation  of  the  Ukited  States, 

Madiid^  Fehruat^  o,  1876. 

Sir:  1).  Juan  lUirriel  has  been  relieved  from  duty  at  Bilbao  and  c 
dered  to  Madrid  to  look  after  his  healthy  to  wit,  the  proceedings  again 
him  and  his  associate  wrong  doers  pending  in  the  council  of  war. 

General* Cassola  takes  his  place  at  Bilbao,  and,  under  the  snper 
command  of  General  Moriones  in  the  military  operations  in  Vizciiya, 
winning  laurels,  which  might  otherwise  have  fallen  to  General  Burrii 
1  have,  &c., 

C.  GUSHING. 


No.  2. 


Mr,  Fish  to  Mr,  Cmhing. 

No.  325. 1  Department  of  State, 

Washington,  March  4,  1870. 
Sir:  Referring  to  .vour  dispatch  No.  805,  under  date  of  the  5 
ultimo,  stating  that  General  Burriel  has  been  relieved  frora  duty 
Bilbao  and  ordered  to  Madrid  in  connection  with  the  proceedings  \yei\ 
ing  against  him  in  the  council  of  war,  I  have  to  state  that  similar  sta 
ments  have  reached  this  countiy  throujjh  the  public  priut.  It  is  hop 
that  the  investigation  of  this  officer  will  be  taken  up,  pro8ecut«^d,  a 
concluded  without  delav. 
I  am,  &c., 

HAMILTON  FISH. 


No.  X 
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*  *  has  at  lenj^tb  taken  decisive  steps  to  nlieve  itself 

of  the  embarrassments  produced  b^^  the  delays,  whether  of  willfulness  or 
of  negligence  only,  of  the  council  of  war  in  the  matter  of  the  arraign- 
ment of  Burriel  and  his  associates  for  the  outrages  committed  at  San- 
tiago de  Cuba. 

Legal  forms  in  most  countries  are  the  great  impediment  to  the  admin- 
istration of  justice.  In  Spain  it  is  just  announced  only  now  that,  aiter 
the  expiration  of  more  than  live  years,  the  prosecution  of  the  assassins 
of  Prim  is  about  to  pass  from  its  preliminary  stage  of  preparation 
(sumarp))  into  that  of  action  (plenario);  and  we  in  the  United  States 
have  had  a  similar  case  of  juridical  procrastination  in  the  matter  of 
Tweed. 

I  do  not  intend,  if  it  bo  possible  to  prevent  it,  to  suffer  further  delays 
in  the  present  matter;  and  therefore  propose  to  continue  to  follow  up  the 
question  urgently,  and  in  sign  thereof  have  addressed  a  note  to  the 
minister  of  state,  a  copy  of  which  is  annexed. 
I  have,  iS:c., 

G.  GUSHING. 


[IiicIoBuro  1  in  No.  906.— Traualation.] 

Mr,  Calderon  v  CoUantes  to  Mr.  Cmhir.g.  * 

^  Ministry  ok  State, 

The  Pa1ac€y  JprilM,  1870.    (Received  April  11,  8  p.  m.) 

ExcELLEXCV :  I  have  the  honor  to  pass  to  the  bands  of  yonr  excellency  the  accom- 
panying co])y  of  the  communication  which,  nnder  this  dat^e,  I  address  to  my  col- 
leagne,  the  minister  of  war,  asking  him  to  be  pleased  to  dictate  the  opportune  orderti, 
to  the  end  that  there  be  initiated  in  this  capital  the  proceeding  in  conformity  with  the 
clause  of  the  protocol  of  Washington  to  which  the  said  communication  refers. 
I  avail  mvself,  «&c., 

FERNANDO  CALDERON  Y  COLLANTES. 


[Inclostire  in  1  in  Xo.  900.  j 

Ministry  of  Sxate. 

Excellency  :  The  grave  question  to  which  the  capture  of  the  Virginius  in  the  waters 
of  the  island  of  Cuba  gave  rise  terminated  with  a  protocol,  signed  in  Washington  on 
the  29th  day  of  November,  1873,  between  Rear-Admiral  Don  Joa6  Polo  de  Bernab^  as 
the  representative  and  envoy  extraordinary  and  minister  plenipotentiary  of  Spain  near 
that  government,  and  Hamilton  Fish,  as  the  Secretary  of  State.  One  of  the  clauses  of 
that  protocol  is  literally  as  follows: 

**It  being  understood  that  Spain  will  proceed,  according  to  the  second  proposition 
made  to  General  Sickles,  and  communicated  in  his  telegram  read  to  Admiral  Polo  on 
the  27th  instant,  to  investigate  the  conduct  of  those  of  her  authorities  who  have  in- 
fringed Spanish  laws  or  treaty-obligations,  and  will  arraign  them  before  competent 
courts  and  inflict  pnnishment  on  those  who  may  have  offended." 

Subsequently,  in  the  note  addressed  on  the  3d  day  of  December,  1874,  by  our  minister 
of  state  to  the  minister  plenipotentiary  of  the  United  States  at  this  cour4;,  a  statement 
was  made,  which  is  also  literally  as  follows : 

*'The  government  desires  and  isdisoosed  to  comply  in  every  point  with  all  the  stipu- 
lations contained  in  the  protocol  of  the  29th  of  November,  1873  (which  is  the  one  I 
have  just  cited) ;  and  considering  the  contents  of  the  second  proposition  made  by  (aic) 
your  excellency's  predecessor  in  your  legation  as  one  of  the  elements  of  the  complete 
and  final  settlement  of  the  question  which  occupies  us,  it  will  proceed  to  give  the 
proper  orders,  to  the  end  that,  by  the  competent  tribunal,  shall  be  instituted  an  inquiry 
with  respect  to  the  conduct  of  the  authorities  of  Santiago  de  Cuba  who  intervened  in 
the  conduct  of  the  trial  and  sentence  of  the  American  citizens  who  wore  executed  in 
that  city,  exacting  of  them  the  responsibility  which  they  may  have  incurred  for 
infractions  of  law  or  of  international  treaties.^' 

The  present  is  not  the  fitting  occasion  for  examining  the  protocol  referred  to;  it  suf- 
fices to  know  that  it  constitutes  an  obligation  on  the  part  of  the  Spanish  Government, 
ratified,  although  it  was  not  necessary  to  do  so  in  order  to  comprehend  that  it  must  bot 
religiously  fulfilled  with  promptitude  and  in  good  faith,  although,  for  causes  foreign. 
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doubtleBs,  to  the  will  of  the  government  of  His  Majesty,  it  has  not  yet  come  to  be  ex^ 
cnted  after  the  long  period  of  time  which  has  elapsed.  This  is  demanded  by  the  ccm- 
sideration  and  respect  which  we  owe  to  all  friendly  nations  and  goveromeuts,  and  by 
the  honor  of  Spain,  involved  in  the  loyal  falfillment  of  her  pledges. 

With  this  object,  there  was  requested,  through  the  worthy  predecessor  of  yonr  excel- 
lency, a  report  {infarme)  from  the  supreme  council  of  war,  and  the  latter,  in  its  ton, 
called  for  it  from  the  fiscal  tribunal  of  the  same  branch  of  seryioe  in  the  island  of 
Cuba;  which  report  has  not  yet  been  rendered. 

This  delay  cannot  justify  ine  backwardness  of  the  fulfillment  of  the  compact  made 
with  the  Government  of  the  United  States;  and  therefore,  by  order  of  His  Majesty  the 
King,  (whom  may  God  guard! )  I  have  the  honor  to  address  myself  to  your  exoellencj, 
in  order  that  yon  be  pleased  to  dictate  the  opportune  orders  to  the  end  that  there  be 
immediately  initiated  in  this  capital  the  proceedings  in  conformity  with  the  abore- 
inserted  clause  of  the  protocol  of  Washington. 

This  being  done,  the  fiscal  of  the  tribunal,  or  else  the  person  who  may  be  named 
according  to  the  prescriptions  of  our  military  law,  can  call  for  the  data  and  dooaraeots 
of  reports  which  he  may  judge  necessary  in  order  to  insure  the  jnstioe  of  the  finding 
which  may  result ;  and  even  if  it  should  appear  that  it  is  another  tribunal  which  oogfat 
to  have  cognizance  in  the  matter,  there  can  and  should  be  remitted  to  the  latter,  accord- 
ing to  the  legal  prescriptions  and  incontrovertible  j  urisprudence  in  this  respect,  the 
papers  and  proof  which  may  have  been  obtained. 

The  gravity  and  urgency  of  this  matter  lead  me  to  hope,  in  view  of  the  enlighten- 
ment and  rectitude  of  your  excellency,  that  you  will  not  delay  thQ  adoption  of  the 
measures  I  have  just  indicate<l,  communicating  the  same  to  me,  in  order  that  I  msj 
make  them  known  to  the  minister  plenipotentiary  of  the  Unit-ed  States  at  this  ooart 

Grod  grant  your  excellency  many  years. 

Vhe  Palace,  April  11, 1876. 

FERNANDO  CALDERON  Y  COLL  ANTES. 

The  SeHor  Minister  of  Waii. 


[luoloAure  9  in  No.  906.] 
Mi\  Cushifig  to  Mr,  Catderan  y  CoUantes, 

Legation  of  thk  Unitkd  Statics, 

Madrid,  April  12, 1876. 

Slit :  I  have  received  with  lively  satisfaction  your  excellency's  note  of  the  lltb 
instant,  informing  me  of  the  decisive  step  adopted  in  the  affair  of  Santiago  de  Cabs, 
and  have  lost  no  time  in  communicating  the  same  to  my  government,  which  wiU  not 
fail  to  see  in  this  act  proof  of  the  good  faith  and  sense  of  justice  of  His  Majesty's  gov- 
ernment. 

Your  excellency's  communication  to  the  ministry  of  war  sets  forth  in  langni^  un- 
answerable the  considerations  of  national  honor  which  induce  the  present  aetion.  I 
cannot  permit  myself  to  doubt  that  not  those  weighty  considerations  only,  but  the 
sentiment  of  public  duty  as  well,  for  which  his  excellency  the  minister  of  war  is  so 
highly  distinguished,  will  impel  him  to  give  immediate  effect  to  this  explicit  instance 
of  the  King's  government  in  the  premises.  Will  your  excellency  permit  me  to  add 
some  pertinent  suggestions? 

The  government  of  His  Majesty  has  thus  far  been  eminently  one  of  national  repara- 
tion, of  political  reconstitution,  of  social  reorganization  for  mnch-afliicted  Spain.  It 
has  victoriously  subdued  armed  rebellion  in  Valencia,  Catalnfia,  Navarra,  and  the 
Basque  provinces.  It  has  maintained  domestic  order  in  the  residue  of  Spain.  It  has 
resolutely  enconntered  that  greatest  of  all  other  dangers  for  Spain  in  modem  times, 
the  convocation  of  the  CiSrtes  and  the  discnssion  of  a  new  written  constitution.  It  sin- 
cerely aims  to  accomplish  the  great  and  difficult  object  of  reconciling  freedom  with 
order,  tolerance  with  religion.  It  desires  that,  withont  ceasing  to  cultivate  manifesta- 
tions of  high  intelligence,  eloquence,  literature,  science,  the  fine  arts,  Spaniards  should 
learn  also  to  cultivate  material  interests  in  common  with  the  other  great  peoi>les  of 
Europe.  It  labors  to  counteract  the  hereditary  predisposition  of  Spaniards  to  revolts, 
to  insurrections,  to  civil  war,  and  to  persuade  them  to  believe  that 

Peace  hath  her  viotories  no  less  renowned  than  war. 

In  fine.  His  Majesty's  government  would  fain  lead  Spain  onward  and  upward  to  her 
merited  seat  in  the  grand  concert  of  the  civilizi^d  nations  of  the  world,  through  the 
" golden  gate"  of  dignity,  honor,  and  self-respect;  to  do  which  it  needs  that  she  shall 
at  all  hazards  acquire  stability  of  domestic  government ;  that  she  shall  cease  to  squan- 
der her  resources  in  sterile  civil  wars;  in  fine,  that  she  shall  possess  herself  in  order 
that  her  voice  may  again  be  as  potential,  if  not  as  it  was  in  the  heroic  days  of  the 
Catholir.  kings  and  of  Charles  I,  yet  at  least  as  much  so  as  in  the  hardly  less  glorious 
ones  of  CbaTlea  111. 
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Are  uot  Huch  tlie  lufty  and  patriotic  aspirations  of  His  Majesty  and  of  his  govern- 
metit  ?  I  know  they  are.  And  hence  it  is  that  to-day  Spain  receives  from  all  the  for- 
eign powers  of  Europe  and  America;  monarchical  and  republican  alike,  testimonies  of 
reawakening  confidence,  sach  as  she  has  not  heretofore  enjoyed  since  the  commence- 
ment of  her  pnblic  disasters  in  the  flagitious  invasion  of  her  by  foreign  armies  in  the 
execution  of  the  semi-insane  projects  of  ambition  of  the  Emperor  Napoleon. 

Will  Spain  succeed  in  this  mighty  effort  to  at  length  repossess  herself,  and  so  to  con- 
vert the  hopes  of  other  nations  respecting  her  into  assured  faith?  I  sincerely  trust 
that  she  will;  and  this  last  act  of  His  Majesty's  government  encourages  me  m  this 
respect.  For  permit  me  to  say  not  the  United  States  only,  but  other  powers  also,  have 
been  waiting  fur  more  than  two  years  in  solicitous  expectation  of  some  government  in 
Spain  having  will  and  strength  to  execute  international  conventions  involving  the 
possible  censure  of  an  officer  of  the  Spanish  army. 

The  United  States,  Great  Britain,  Germany,  do  not  hesitate  to  try,  to  cashier,  and,  if 
need  'be,  to  execute  an  officer  of  the  army  or  navy  guilty  of  dereliction  of  duty,  especi- 
ally if  the  act  be  injurious  to  foreign  powers. 

We  of  the  United  States,  republic  as  we  are,  have  done  this  repeatedly,  and  in  sig- 
nal cases  at  the  instance  of  Spain.  And  shall  regenerated  Spain  fail  in  this  respect  f 
No,  says  my  government;  no,  say  other  governments,  not  if  she  has  in  truth  catered 
on  the  path  of  r«*generation. 

I  touch,  and  but  touch,  on  a  point  of  the  domestic  policy  of  Spain,  because  it  is  of 
the  essence  of  the  pending  question  between  the  two  governments. 

It  may  bo  that  the  consideration's  adduced  in  this  not-e  are  outside  of  the  cold  and 
stiff  commonplaces  of  ordinary  diplomatic  discussion.  Be  it  so.  But  those  considera- 
tions do  but  present  the  true  arguments  ou  which  the  pending  question  turns.  And 
must  the  discussion  between  two  friendly  governments  be  so  restricted  by  vain  diplo- 
matic forms  as  to  be  forced  to  pretermit  all  arguments  of  reality  and  truth?  No;  a 
thousand  times  no ;  provided  the  two  governments  sincerely  desire,  as  we  do,  to  main- 
tain good  underbtanding. 

In  other  fields  of  discussion  we  make  use  of  the  arguments  which  the  conditions  of 
the  question  require  and  which  we  deem  the  beet  fitted  to  express  our  own  conviction 
and  10  produce  similar  conviction  in  the  minds  of  others.  Why,  in  the  most  important 
of  all  discussions,  diplomatic  argument  between  sovereign  states,  involving,  of  course, 
possible  issues  of  peace  and  war,  should  we  be  deprived  of  the  full  use  of  reason  f 

Thus  to  sacrifice  substance  to  supposed  exigencies  of  mere  form  would  be,  according 
to  one  of  the  current  proverbs  of  my  country,  to  represent  the  drama  of  '*  The  Prince 
of  Denmark ''  with  the  part  of  Hamlet  omitted ;  or,  localizing  the  illustration,  to  give 
'*  La  vida  es  snefio/'  leaving  out  the  prince. 

I  venture,  therefore,  with  reservation  ai  the  same  time  of  all  possible  intention  of 
respect  for  His  Mojesty's  government  and  for  your  excellency,  to  put  forward  what,  in 
my  opinion,  is  the  impressive  aspect  of  the  present  subject,  and  which  it  would  be 
insincere  in  me  not  to  express  in  plain  words,  in  a  conjuncture  where  distinct  percep- 
tion of  the  truth  is  of  equal  moment  to  both  governments. 

Meantime  I  assume  that  the  ministry  of  war  will  promptly  respond  to  the  incitatlon 
addressed  to  it  by  vonr  excellency,  and  that  thus  an  apparently  limited,  but  really 
grave,  question  will  cease  to  encumber  the  relations  of  our  respective  governments. 

I  augur  still  more  good  from  this  manly  act,  namely,  that  His  Majesty's  government 
will  now,  relieved  as  it  is  of  its  enormous  burden  of  civil  war  in  the  Peninsula,  incline 
itself  to  adopt  wise  measures  for  the  termination  of  the  deplorable  contest  in  Cuba, 
which,  while  pre-eminently  calamitous  for  Spain,  is  likewise,  although  in  a  less  degree, 
a  calamity  for  the  United  Statics. 
I  avail  myself,  &c., 

C.  GUSHING. 


No.   4. 

Mr,  Gushing  to  Mr.  Fish. 

No.  918.]  Legation  op  the  United  States, 

Madndj  Aynl  21, 1876. 

Sib  :  Please  to.  receive  herewith  copy  and  translation  of  a  note  from 
the  minister  of  state,  iu  response  to  miue  of  the  ]2tb  instant  regarding 
Barriel,  transmitted  to  you  with  my  No.  906. 
I  have.  &c., 

C.  GUSHING. 
The  Hon.  Hamilton  Fish, 

Secretary  of  State. 


\ 
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[Appendix  B,  No.  918.] 
Mr.  Calderan  y  CoUantes  to  Mr.  Cunkiug. 

MiNlSTHY    OF    StaTK, 

Madrid,  April  19,  1876.     (Received  April  20,  1ST6,) 

Excellency  :  Siu:  With  no  less  satisfaction  than  that  whcre\rith  your  excelleocy 
assures  me  you  received  my  note  of  the  lUh  of  the  cnrrent  month,  have  I  received  tluc 
of  your  excellency  cf  the  12th,  since  nothing  can  be  more  in  correnpondeace  with  mj 
lively  and  ardent  aspirations  than  to  see  drawn  closer  day  by  day  the  cordial  relations 
between  the  United  States  and  Spain. 

Far  from  feeling  snriirise  at  the  form  and  style  in  which  yonr  excellency  so  ablyi^ 
well  as  so  honorably  conducts  the  important  affairs  committed  to  you,  and  io  wbirb 
yonr  notes  are  conched,  no  less  than  the  form  and  style  which  you  employ  io  joor 
diplomatic  conversations  with  me,  I  applaud  them  sincerely,  and  confess  that  tbej 
have  contributed  with  great  efficiency  toward  setting  in  the  favorable  state  iu  which 
they  now  are  the  relations  between  the  Government  of  the  Union  and  that  of  HIb 
Majesty. 

1  venture,  therefore,  to  beg  of  your  excellency  that  you  will  continae  to  employ 
them,  certain  of  their  always  being  very  well  received,  because,  while  not  coining 
short  (and  this  fear  cannot  be  entertained)  of  the  duties  of  mutual  consideration  and 
resi>ect,  the  foundation  and  substauce  of  things  ought  not  to  be  sacrificed  to  detcriuinitt' 
formulas. 

Conforming  in  every  respect  with  the  opinion  of  your  excellency,  1  avail  myself  of 
this  opportunity  to  rt^iterate  to  you  the  assurances  of  my  most  distinguished  c  in<«i(U'r- 
ation. 

FERXDO.  CALDERON  Y  COLLANTES. 

The  Mix  STER  Plexipotextiary  of  the  United  Statetf. 


No.  5. 
Mr.  Cushing  to  Mr.  Fish. 


No.  921.] 


Legation  of  the  United  Stated, 
Madrid,  April  21,  1876.     (Received  May  8.) 

Sir:  I  have  just  received  from  the  minister  of  state  a  note,  dated  to- 
day, copy  and  translation  of  which  are  annexed  hereto,  informing  me 
that  the  supreme  council  of  war  has  declared  itself  competent  to  try  the 
case  of  Burriel,  and  has  formally  instituted  the  corresponding  proceed- 
ings and  appointed  a  prosecuting  oflicer  and  secretary. 
I  have,  &c., 

c.  cusniNG. 


[laeloAure  in  Xo.  921.— Translation.] 
Mr.  Calderon  y  CoUantet  to  Mr.  Cushing, 

Ministry  of  State, 
Madrid,  April  21,  1876.    (Received  April  21,  3.30  p.  m.) 

Excellency  :  Sir  :  1  have  the  honor  to  inform  your  excellency  that,  in  virtue  of  the 
(*ommnuication  which  1  passed  to  the  ministry  of  war,  and  of  which  1  transmitted  to 
your  excellency  literal  copy,  claiming  the  immediate  fulfillment  of  the  convention  with 
the  government  so  worthily  represented  hy  your  excellency  at  this  court,  contained  io 
the  protocol  signed  at  Washington  on  the  29th  day  of  November,  1873,  concerning  the 
judicial  proce^ings  against  those  who  may  prove  to  be  culpable  for  the  oonsequenoes 
to  which  the  seizure  of  the  Virginius  gave  rise,  the  supreme  conncil  of  war,  to  which 
the  seHor  minister  of  that  department  passed  my  above-mentioned  commnnication.hAfl 
declared  itself  competent  to  have  cognizance  of  the  cause. 

In  initiation  thereof,  and  in  consideration  of  its  importance,  it  has  appointed  as  fiscal 
in  the  cause  the  robed  minister  of  the  same  supreme  council,  Don  Carlos  A)>olinario 
Fernandez  de  Snnza,  and  as  sf'oretary  him  who  already  is  secretary  of  that  high  body, 
Brigadier  Don  Francisco  Aguirre. 
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Witb  tbiH  remaiDH  fulfilled  on  the  part  of  the  government  of  HIh  Majesty  the  obli- 
gation which  waa  contracted  toward  the  Government  of  the  United  States  by  the 
aforesaid  protocol  of  November,  1873.  The  rest  remains  exclusively  in  the  charge  of 
the  supreme  council,  which  is  the  most  elevated  body  in  its  department  in  our  country, 
and  wnich,  as  a  tribunal  of  justice,  will  proceed  according  to  its  usages,  and  with  abso- 
lute independence  of  the  executive  power,  in  the  pursuance  of  the  principle  universally 
recognized  in  couutries  governed.by  liberal  institutions. 

In  the  midst  of  the  pain  caused  to  me  by  the  memory  of  the  acts  which  gave  origin 
to  the  before-mentioned  protocol,  it  is  a  source  of  satisfaction  to  me  that  it  is  the  gov- 
ernment of  which  I  have  the  honor  to  form  part  which  gives  dne  fulfillment  thereto  as 
a  proof  of  the  honorability  and  loyalty  wherewith  it  endeavors  to  fulfill,  and  will  fulfill, 
all  obligations  contracted. 

I  avail  myself  of  this  occasion  to  reiterate  to  your  excellency  the  assurances  of  my 
most  distinguishe^l  consideration. 

FERNANDO  CALDERON  Y  COLLANTES. 

The  Minister  Plexipotentiaky  of  the  United  States, 


No.  6. 
Mr.  Fish  to  Mr,  Cufihinr, 


'i/ 


^o.  3G5.]  Department  of  State, 

Washington,  May  17, 1876. 

Sir:  I  have  the  honor  to  acknowledge  the  receipt  of  your  dispatchi'S 
018  aud  921,  in  reference  to  the  case  ot  Barriel. 

With  your  No.  921  is  inclosed  a  note  from  the  minister  of  state  bear- 
ing date  the  21st  April  ultimo,  informing  you  that  the  supreme  council 
of  war  has  declared  its  competency  to  have  cognizance  of  the  case  of 
Burriel,  and  has  appointed  a  fiscal  and  a  secretary  for  its  prosecution. 
The  minister,  thereupon,  says:  "With  this  remains  fulfilled,  on  the 
part  of  the  government  of  His  Majesty,  the  obligation  which  was  con- 
tracted toward  the  Government  of  the  United  States  by  the  aforesaid 
protocol  of  November,  1873'-;  and  adds,  that  the  rest  remains  exclu- 
Hivel.f  in  the  charge  of  the  supreme  council,  which  will  proceed  with 
absolute  independence  of  the  executive  power. 

Although  tlie  exact  words  of  the  note  of  the  minister  of  state  would 
seem  to  imply  that  the  discovery  of  a  tribunal  having  jurisdiction  of  the 
ease,  and  tlie  appointment  of  a  fiscal  and  secretary,  is,  of  itself,  a  per- 
formance of  the  obligation  assumed  in  the  protocol,  it  is  not  appre- 
hended that  such  was  the  intention  of  the  minister  of  state.  The  proto- 
col of  November  29  provided  that*' Spain  will  proceed  according  to 
the  second  proposition  made  to  General  Sickles,  and  communicated  in 
his  telegram  read  to  Admiral  Polo  on  the  27th  instant,  to  investigate 
the  conduct  of  those  of  her  authorities  who  have  infringed  Spanish  laws 
or  treaty  obligations,  and  will  arraign  them  before  competent  courts  and 
inflict  punishment  on  those  who  may  have  oftended."  The  Government 
of  Spain  has,  as  it  appears,  now  only  determined  on  the  tribunal  before 
which  the  parties  can  be  arraigned,  and  through  which  proper  punish- 
ment can  be  inflicted  ;  and  in  so  doing  Spain  has,  after  a  delay  of  two 
years  and  a  half,  taken  a  preliminary  step  toward  the  fulfillment  of  her 
obligations  by  this  protocol.  I  have  not  learned  as  yet  that  any  person 
has  been  arraigned  before  the  tribunal  in  question,  much  less  that  any 
investigation  has  been  had  or  any  punishment  inflicted.  The  Govern-  ' 
ment  of  the  United  States  has  been  unable  to  comprehend  any  good 
reason  for  delay,  and  receives  with  satisfaction  the  intelligence  that 
Spain  has  taken  this  preliminary  step  referred  to,  but  it  is  hoped  that 
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it  is  not  intended  to  "be  stated  that  this  step  so  taken  is  the  performanoe 
of  the  entire  obligation,  and  that  the  Government  of  Spain  will  appre- 
ciate that  her  obligation  is  to  arraign  the  indlvidnals  who  have  offended, 
and  to  pnuish  those  who  have  violated  her  laws  and  treaty  obligatioiis. 

In  order  that  no  donbt  may  exist  on  this  question,  yoa  are  instructed 
to  call  the  attention  of  the  miuister  of  state  to  these  expressions  in  his 
note,  and  to  convey  the  hope  of  this  government  that,  after  the  delaj 
which  has  occurred  in  the>se  preliminary  steps,  the  remainder  of  the 
obligation  will  be  promptly  fulfilled. 

While  the  United  States  has  made  no  claim  that  the  execatire 
should  control  the  tribunal  and  its  decision,  there  can  be  no  doubt  that 
the  obligation  assumed  requires  that  the  matter  be  proceeded  with,  and, 
if  the  parties  be  found  guilty,  that  they  be  punished.  An  initiation  of 
an  investigation  cannot  be  a  performance. 
I  am,  &c., 

HAMILTON  FISH. 


No.  7. 


Mr,  Gushing  to  Mr,  Fish. 


No.  981.J 


Legation  op  the  United  States, 
Madrid,  June  12,  1876.    (Received  June  29.) 

Sib  :  Bearing  in  mind  that  the  officers  of  the  Tornado,  equally  with 
D.  Juan  Burriel,  in  fact  if  not  in  official  responsibility,  and,  indeed,  with 
anteriority  to  him  in  the  course  of  events,  are  implicated  in  the  execu- 
tion of  the  ship's  company  and  the  passengers  of  the  Yirginius,  it  is 
interesting  that  the  legal  proceedings  in  the  cause  have  taken  another 
step,  it  being  announced  that  ^'  the  expediente  drawn  up  on  account  of 
the  ocx^urrences  on  board  the  Tornado,  after  the  capture  of  the  Vir- 
ginius,  have  been  i*eferred  for  report  to  the  supreme  tribunal  of  the 
navy.'* 

I  have,  &c., 

C.  GUSHING. 


No.  8. 
Mr,  Gushing  to  Mr,  Fish, 


No.  11G9.] 


Legation  of  the  United  States, 

Madrid,  February  8, 1877. 

Sib  :  I  called  on  the  miuister  of  state  yesterday  for  the  special  pur- 
pose of  reminding  him  of  the  case  of  Burriel,  and  expressing  to  him,  as 
I  did,  the  urgent  necessity  of  my  being  enabled  to  give  explanations  to 
you  of  the  progress  of  the  case  to  arrive  before  the  close  of  the  admin- 
istration of  President  Grant. 

He  took  note  of  my  observations,  and  promised  to  give  me  the  de- 
sired information  at  our  next  interview. 
I  have,  &c., 

C.  GUSHING. 
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No.  9. 

Mr.  Cmhing  to  Mr.  Fish. 

No.  1187. J  Legation  of  the  United  States, 

Madrid,  February  22, 1877. 

Sir  :  I  ai>|>ri8ed  >  ou  in  my  No.  1169,  of  the  8th  instant,  of  my  having, 
in  pergonal  ijonference,  expressed  to  the  minister  of  state  the  necessity 
of  my  being  able  to  convey  to  yon  some  explanation  of  the  present  state 
of  the  proceedings  against  the  military  authorities  of  Santiago  de  Cuba 
in  the  matter  of  the  Virgiuius,  and  of  his  promise  to  procure  for  me  the 
desired  information. 

In  consequence  of  all  which,  Mr.  Silvela  allowed  me  to-day  to  make 
transscript,  of  which  copy  and  translation  are  annexed,  of  a  communi- 
cation addressed  to  him,  on  the  20th  instant,  by  Lieutenant-General 
Marchesi,  president  of  the  supreme  council  of  war,  before  which  the 
proceedings  are  pending. 

I  observe  that  General  Marchesi,  apart  from  his  high  military  rank 
and  the  important  official  position  which  he  occupies,  is,  among  the 
personages  of  his  class,  the  most  esteemed  and  respected  in  Spain. 

Hence,  in  view  of  the  statement  he  makes  of  the  progress  of  the 
cause,  and  of  the  prospect  of  its  early  conclusion,  we  may  confidently 
believe  h's  assurance  that  the  proceedings  are  not  culorable  merely,  but 
conducted  seriously  and  in  good  faith. 

And  if  the  inquiry  shall  have  been  completed  within  a  year  or  So  of 
the  time  of  its  initiation,  that  is,  April,  1876,  ic  will  constitute  an  ex- 
ample of  dispatch  in  such  matters  quite  unaccustomed  in  Spain. 

1  have  reason  to  believe  that,  while  Burriel  and  the  other  officers  im- 
plicated labored  to  stave  off  the  investigation  prior  to  the  time  when  it 
was  made  imperative  by  royal  order,  yet  that,  since  then,  the  same 
persons  have  been  rather  desirous  to  see  it  expedited  and  concluded. 

It  will  not  be  impertinent  for  me  to  say  that  the  delay  in  receiving 
data  from  Cuba  in  this  affair  reminds  me  of  the  disorder  and  confusion 
which  the  insurrection  in  that  island  has  introduced  into  all  its  relations 
with  the  metropblis;  as  illustrated  by  the  fact,  which  I  learned  in  mak- 
ing some  inquiries  to-day  on  another  subject,  that,  while  the  public 
accounts  of  receipts  and  expenditures  for  the  island  of  Puerto  Rico  have 
been  received  for  auditing  and  controlling  in  the  Tribunal  (fe  Cuentas 
down  to  1875,  none  have  been  received  siuce  1870  from  the  island  of 
Cubn. 

1  have,  &c., 

C.  GUSHING. 


[loclosure  in  No.  1187.— Traiislaticn.J 

Licuteitant'General  MarcheH  io  Mr.  Silvela, 

[Private.] 

Supreme  Council  of  War. 

Dear  Sir  and  Distinguished  Friend  :  Having  before  me  your  very  polite  letter 
of  the  17th  instant,  I  bad  brought  to  me  lor  inspection  the  summary  proceedings, 
which,  since  the  15th  of  April  of  last  year,  have  been  followed,  in  this  council,  over 
which  1  preside,  in  obedience  to  the  royal  order  of  the  12th  of  the  same  month, 
to  the  end  of  duly  fulfilling  the  compact  with  the  United  States  in  the  protocol  ex- 
ecuted in  Washington  on  the  29th  of  November,  1873,  and  with  the  object  of  ascertaining 
whether  the  military  authorities  Santiago  de  Cuba,  who  took  part  in  the  substan- 
tiation of  tbp  process  and  sentence  of  the  patrsengers  of  the  steanitiT  Virciuius  executed 
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in  that  city,  infriDged  Spanitth  laws  or  intematioiial  stipulations  with  reepect  to  Amer 
ican  citizens. 

From  the  examination  of  that  canse,  which,  in  efieot  is  instituted  by  the  robed  min- 
ister of  this  council,  I>on  Carlos  Apolinario  Fernandez  de  Souza,  as  j»ex  iiutrmebr 
(judge  instructor),  and  of  which  he  gave  account  to  the  same  ooancil  in  full  meetiDg 
several  months  ago,  it  appears  that,  being  subsequently  passed  to  the  military  and 
robed  fiscals,  thelatter  asked  as  necessary  that  documents  and  aotecedenta  on  record 
in  Cuba  should  be  sent  for,  for  which  reason  they  were  called  for  from  the  authohtieB 
of  that  Antilla ;  and  their  remission  has  Just  been  recalled  to  mind. 

As  the  juez  inttnutor  informs  me,  those  antecedents  are  alone  wanting  in  order  to  be 
able  to  terminate  the  investigation,  so  that  it  is  to  be  hoped  that  very  soon  this  ooaneil 
may  form  its  Judgment  thereon  and  dictate  its  decision  in  justice,  which  I  shall  have  the 
honor  to  communicate  to  you  officially  through  the  channel  of  the  minister  of  war,  m 
that  you  may  inform  the  representative  of  the  Uuited  States  thereof^  and,  as  is  yosr 
desire,  demonstrate  anew  to  him  that  Spain  does  not  fail  in  obligations  which  she  osse 
assumes. 

I  could  well  have  wished  that  the  remoteness  of  the  place  where  the  act  took  place, 
and  the  multitude  of  antecedents,  which  it  has  been  necessary  to  assemble  for  the  for- 
mation of  a  oaiefuUy  considered  and  upright  Judgment,  might  have  allowed  of  its  be- 
ing at  the  same  time  as  speedy  as  my  desire. 

I  have,  by  reason  of  this  occasion,  the  pleasure  of  repeating  myself  your  alwap 
affectionate  friend  and  obedient  servant,  Q.  B.  8.  M., 

JOBfi  MARIA  MARCHESL 

February  20, 1877. 

His  Excellency  the  MrwiSTRR  of  State. 


No.  10. 


Mr.  Ecarts  to  Mr.  Gushing. 


No.  525.] 


Department  of  Statk^ 
Woihingtony  March  21,  1877. 

Sir  :  Your  No.  1187  has  been  received.  It  trairamita  a  copy  of  a  re- 
)>ort  from  the  supreme  council  of  war  tx)  the  minister  of  state,  coDoeming 
the  progress  which  has  been  made  in  the  investigation  into  the  conduct 
of  General  Burriel  and  the  other  persons  responsible  for  the  execution 
of  the  prisoners  taken  on  the  Yirginius,  in  accordance  with  the  protocol 
of  November  29, 1873.  From  this  report  it  appears  that  the  authorities 
to  whom  the  investigation  has  been  intrusted  have  demanded  '^that 
documents  and  antecedents  on  record  in  Cuba  should  be  sent  for ;"  that 
these  have  been  called  for  from  the  authorities  in  Cuba,  and  as  no  re- 
sponse has  been  received  the  matter  has  been  recalled  to  the  attention 
of  those  authorities. 

It  would  therefore  seem  that  little,  if  anything,  has  practically  been 
accomplished  before  the  tribunal. 

I  could  have  hoped,  after  all  that  has  taken  place  with  reference 
to  this  question,  that  the  authorities  in  Spain  might  have  been  fully  in- 
formed as  to  the  facts,  and  can  only  repeat  that  it  seems  due  to  Spain 
as  well  as  to  the  United  States  that  the  obligations  of  this  protocol 
should  be  at  least  fulfilled. 
I  am,  &c., 

WM.  M.  EVARTS. 
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No.  11. 
Mr.  Gushing  to  Mr.  Evarts. 

N6. 1216.]  '  Legation  of  the  United  States, 

Madridy  April  4, 1877. 

Sm :  Since  ray  dispatch  No.  1169,  on  the  subject  of  Burriel,  I  have 
had  an  interview  with  Lieatenant-General  Marchesi,  president  of  the 
sapreme  conncil  of  war,  which  confirms  my  impression  of  the  good 
faith  of  the  action  of  that  body,  as  stated  in  that  dispatch. 

The  slowness  of  proceeding  in  all  criminal  cases  of  the  class  which 
we  call  ^'  state  trials"  is  proverbial  in  Spain. 

An  example  of  it  is  now  before  me  in  the  case  of  General  Nouvilas, 
charged  with  miscondact  in  the  field  in  1873,  which  case  now,  at  the  end 
of  nearly  foar  years  of  preparatory  proceedings,  has  bat  just  reached 
the  point  of  hearing. 

The  proceedings  against  the  assassins  of  General  Prim,  commenced 
in  1871,  are  still  pending. 

So  are  those  instituted  in  1872  against  the  persons  who  attempted  to 
assassinate  King  Amadeo. 

These  delays  are  the  subject  of  frequent  complaint  in  Spain,  among 
law-writers,  and  in  the  newspaper  press,  of  which  an  example  is  an- 
nexed in  some  remarks  of  an  eminent  jurist,  D.  Francesco  Lastres. 
I  have,  &€., 

C.  GUSHING. 


^  No.  12. 

[TranglatioD.— From  the  Diario  de  la  Marina,  Havana,  Jaimary  15, 1878.] 

DEATH. 

As  we  have  seen  with  regret  in  the  Madrid  jonmals,  there  has  died  the  most  excel- 
lent Senor  Field  Marshal"  Don  Juan  Barrieli  president  of  the  qualifying  junta  of  the 
mobiliarv  corps  organized  daring  the  epoch  of  the  civil  war,  and  which  office  he  held 
at  the  time  of  his  death,  and  late  governor  of  Matanzas  and  Santiago  de  Cuba,  in 
which  latter  city  he  gave  proofs  of  the  firmness  of  his  character  in  the  events  which 
snpervened  when  the  filibuster  Virginias  was  seized  in  those  waters.  May  the  earth 
be  light  npon  him ! 

*  MarUcal  de  CampOj  a  grade  corresponding  to  our  major-general ;  the  next  grade 
above  that  of  brigadier-general.    General  Burriel  died  Decemoer  21,  1877. 
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